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SIR, 

1  HE  preffures  of  a  war, 
to  the  merits  whereof  I  Am  unfor- 
tunately blind  on  all  fides,  have 
compelled  me  to  capitulate  with 
cuilom,  which  impofes  the  condi- 
tion of  a  dedication;  and  to  this 
you  politely  afleht,  becaufe  I  am 
perfuaded  that  it  may  gratify  many 
when  they  arc  apprifed  that  you 

b  have 
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have  feen  and  approved  the  effen- 
tial  parts  of  my  book. 

I  tnift  pofterity  will  confider  this 
conceffion,  from  both  of  us,  an 
honorable  Jurrender:  they  will  at 
leaft  learn,  that  we  have  devoted 
our  thoughts  to  pacific  improve- 
ments in  the  midft  of  llrife  and  tu- 
mult ;  and  they  will  perhaps  credit 
that  I  am  neither  vain  enough  to 
fuppofe  you  will  derive  honor  from 
any  dedication  of  mine,  or  weak 
enough  to  believe  you  think  fo.. 

The  true  end  of  this  addrefs  then 
will  be  to  advertife  fociety  that  we 
mutually  agree  concerning  the  fub- 
ftance  of  the  following  flieets.  It 
is  a  folid  repaft  which  alone  fuits 
the  palate  of  a  Briton;  and  I  leave 
the  flummery  of  adulation  to  thofe 
who  think  fo  fafliionable  a  defert 

might 
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might   indulge   the   appetite   of  a 
captious  critic. 

I  pray  to  God  to  profper  your 
zeal  in  the  cares  of  agriculture  and 
humanity,  and  have  the  honor  to 
be, 


Sir, 


Your  obedient 


Humble  Servant, 


WM,  TAT  HAM, 


b2  IN- 


INTRODUCTION. 


£iVERY  man  who  has  been  concerned  in 
the  publication  of  a  book  is  apprifed^  that 
the  printing  of  the  beginning  of  thfe  work 
is  the  laft  office  of  the  Printer,  though  it  is 
not  always  fo  with  the  Author. 

The  writer,  however,  who  has  time  and 
experience  on  his  fide,  may  fometimes  on 
this  account  have  a  better  opportunity  of 
correding  himfelf  in  the  cafe  of  an  over« 
fight;  of  apologizing  for  thofe  inadver* 
tencies  which  are  wont  to  befet  the  fhidious 
man ;  and  of  apprifing  his  readers  more  full^ 
of  the  tendency  of  his  defign* 

The  language  in  which  mine  is  com- 
municated is  a  matter  of  fuch  little  im« 
portance,  fo  that  it  be  but  intelligible,  that  I 
fliall  make  no  apology  for  the  defedbs  of 

erudition  t 
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erudition:  it  fatisfies  me  that  liberal  minds 
will  diftinguifli  the  kernel  from  the  (hell. 

In  devian^  a  plan  for  the  nation  to  profit 
by,  I  have' thdught  it' proper 'to  review  the 
fcience  which  I  have  ventured  to  recom- 
mend an  attention  to ;  and  to  trace,  as  far  ad 
they  have  occurred  to. nie,  the  pradlical  ex- 
amples whereby  individuals  may  reap  in- 
flrudlion  and  wealth.  Zealous  to  promote 
thefe  ufcful  ends  I  have  been  lefs  folicitous 
about  the  cclat  of  the  means  I  have  ufed; 
and  there  will,  probably,  be  found  inaccu- 
racies of  flyle  and  compolition  which  I  do 
not  profefs  to  judge  of.  I  perceive  alfo  fome 
little  degree  of  overfight  in  my  recitals, 
which  I  feel  incompetent  to  corredt  accord- 
ing to  the  tide  of  criticifm  :  I  can  only  fay, 
that  I  have  endeavoured  to  give  Caefar  the 
things  which  belong  to  him,  and  to  render 
to  focicty  all  thofe  duties  I  feel  impreflcd 
with. 

In  the  courfe  of  my  readings  I  have  fe- 
ledled  fpecimcns  of  irrigation  from  various 
countries;  and'I  have  endeavoured  to  ar- 
range them  in  a  kind  of  colleftive  order,  fo 
that  the  feveral  methods,  the  means  and  the 
refulfs  may  afford  ftimulus  and  pradical  in- 

ftrudlion 
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Xtrudion.  from  more  than  the  refources  of 
tlieory*  I  cannot  but  lament  that  the  ftate 
of  the  times  prohibits  the  expence  of  illuf- 
trating,  in  this  firft  effay,  all  the  varieties  of 
machinery  which  might  well  apply  on 
plates. 

The  fubjedl  of  warping,  though  fome- 
-what  new  and  local,  will  be  found  worthy 
obfervation;  and  I  flatter  myfelf  that  this 
little  book  will  prove  the  nieans  of  intro- 
ducing it  into  many  countries  where  it  has 
never  been  heard  of,  and  of  ftimulating  the 
pra<Stice  of  flooding  on  fuch  rivers  as  the 
Miflifippi,  where  the  richeft  particles  of  the 
foil  have  too  long  been  permitted  to  wafte 
with  the  unheeded  dccreafe  of  inundations, 
naturally  favourable  to  agriculture. 

The  irrigations  of  the  Nile,  of  Spain,  and 
of  France,  afford  many  examples  which  de- 
ferve  the  notice  of  the  nation  and  of  the 
practical  farmer ;  while  the  Englifli  Coun-» 
ties,  on  the  other  hand,  remunerate  lefTons 
to  thofe  who  have  taught  them.  None  of 
them  are  without  fome  peculiar  point  of  in- 
ftrudlion  :  Lincolnfhire  affords  examples  for 
low  and  funken  grounds;  Gloucefler  and 
Wihfliire,  a  complete  fyflem  for  level  mea-- 
dows  in  ordinary ;  Chefhire,  a  lingular  me- 
thod 
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thod  pf  procraftinating  water  on  hilly  lands ; 
and  Devonlhire  combines  the' watering  of 
meadows  with  the  means  of  conveying  its 
produce. 

I  have  paid  but  little  attention  to  the  head 
of  objedions  againft  irrigation,  becaufe  all 
which  have  occurred  to  me  feem  to  be  fo 
futile  as  to  need  rto  extraordinary  arguments 
to  furmount  them;  and  the  refults  which 
are  exhibited  bear  an  unanimous  teftimony 
in  their  favour* 

The  irrigation  of  Abcrdcenfhire  has  fur- 
nifhcd  a  new  difcovery  of  no  fmall  import- 
ance :  it  has  proved  to  us  that  heath  may  be 
changed  into  grafs  by  the  mere  ad  of  fimple 
irrigation  J  and  it  leads  to  a  mode  of  levelling 
which  deferves  the  national  care.  It  does 
tnorc  than  this,  it  introduces  us  to  the  know- 
ledge of  an  author,  who,  in  my  opinion,  has 
done  more  for  the  caufe  of  humanity  than 
the  vidiories  of  Egypt;  and  whofe  whole 
life  and  works  arc  replete  with  benevolence 
and  produdive  intelligence. 

In  regard  to  machinery  for  the  purpofea  of  , 
irrigation,  it  fliould  chiefly  be  fuch  as  the 
fmoll  farmer  may  command.  Simplicity 
and  cheapnefs  are  tlie  points  of  advantage 
which  enables  him  to  water  more  land  by  a 
I  few 
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Few  feet  elevation  of  his  fluid ;  and  the  corb-* 
Tnunity  will  partake  the  benefit  of  this  tne* 
dium  of  accumulated  flores.  It  behoves  the 
public^  however,  to  feek  more  powerful 
means  to  fupport  a  general  fyftem;  and  it 
iliould  be  remembered  that  public  penuriouf- 
nef?  ends  frequently  in  private  fleecing,  it 
is  otherwife  with  the  individual  for  whole 
ufe  i  have  recited  machines  and  methods. 

The  inclofurc  of  wafte  lands,  and  the  cul- 
ture of  timber,  appear  to  mc  to  be  among 
the  firfl  confiderations  of  Britilh  improve- 
ment ;  and  I  fubmit  to  the  reader  the  man--^ 
ner  in  which  I  have  conne^i^d  them  with 
the  fcience  of  irrigation.  I  have  endea- 
voured to  give  an  ^mplq  example  of  the  ca- 
pacity of  canals  in  my  plan  for  extending 
them  through  the  mountains  of  my  native 
country ;  and  I  have  only  to .  lament  that  I 
can  neither  attach  the  power  of  my  ancef- 
tors  to  my  inclination  to  improve  them, ,  or 
perhaps  roufc  my  relations,  who  poffefs  many 
of  them,  to  fee  the  amelioration  which  they 
are  capable  of  receiving.  If,  however,  a 
more  thinking  part  of  focicty  fhould  fee  the 
ftate  of  things  with  my  eyes,  and  fhould 
prove  the  Iblidity  of  my  theory  by  pra<Slice; 
there  will  remain  no  difficulty  as  to  the  re- 

iidue 
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^ue  of  the  kingdom  :  for  every  body  muA 
be  fatisfied,  that  a  fyftem  which  fubdues  the 
moft  flubborn  heaths  and  hills,  will  be  com* 
petent  to  extend  itfelf  into  every  part  of  the 
iiland* 

On  the  fubjeft  of  artificial  fprings  I  could 
never  enforce  too  much  ;  but  it  will  poffibly 
be  more  efficient  if  I  leave  the  reader  to  his 
own  refledtion,  and  an  infpe&ion  of  the  ap- 
paratus. 

In  the  fubfequent  part  of  my  book,  I 
truft  the  ftatefman  will  find  himfclf  flill 
more  interefled  :  it  cannot  be  a  matter  of  in- 
difference to  him  that  there  is  a  great  extent 
of  territbry  which  may  be  irrigated ;  that  the 
landed  income  is  capable  of  increafe;  that 
the  value  of  irrigation  can  be  afcertained  by 
experience;  that  the  nation  pofTeiTes  both 
lefources  and  ways  and  means ;  or  that  my 
plan  for  national  improvement  can  be  em- 
ployed to  increafe  the  revenue  by  enriching 
the  individual. 

'  So  far  as  the  people  of  this  great  metro- 
polis are  concerned,  I  prefume  it  interefls 
them  to  conquer  villainy  and  fire;  and  on 
thefe  points  I  refer  them  to  my  plan  for  the 
management  of  criminals,  and  the  example 

for 
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for  watering  houfes,  which  I  have  applied  to 
Bedford  Square. 

Ultimately,  I  requeft  a  notice  of  my  hints 
towards  laying  the  duft  of  roads ;  this  fub- 
jedl  merits,  and  has  capacity  for,  more  in- 
veftigation  than  I  have  time  to  give  it :  and, 
though  it  is  certainly  a  luxury  worth  regard- 
ing  that  we  can  travel  without  raifing  the 
duft,  it  is  ftill  more  important  to  the  health 
and  ftrength  of  the  noble  animal  who  con- 
veys us,  and  piore  fo  to  the  pocket  which 
muft  pay  for  the  too  thoughtlefs  deftruiSlion 
of  him. 

Jt  reniains  as  a  confolation,  let  what  may 
be  the  fate  of  my  book,  that  the  Board  of 
Agriculture  feem  to  correfpond  with  me  in 
opinion  of  the  fubjeft,  as  their  circular  letter 
will  atteft. 

In  fubmitting  my  writings  to  the  public 
perufal,  I  have  only  to  wifh  that  they  may 
reap  from  them  as  unlimited  prdfit,  as  trac- 
ing thefe  fubjedls  has  given  fatisfaftion 
to 
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MEANS 


TO  INCREASE  THEl^OPULATION,  WEALTH,  AND 

REVENUE  OF  THE  KINGDOM,  BY  VARIOUS  METHODS 

k 

OF  WATERING  MEADOWS ;  AND  BY  AN  AGRI- 
CULTURAL,  COMMERCIAL,  AND  GENERAL 
ECONOMY  IN  THE  USE  OF  WATER- 


PRELIMLBIABY    REMARKS. 

X  HERE  are  three  leading  principles  par- 
ticularly appropriate  to  the  Kingdom  of 
England,  which  generate  confidence  abroad » 
and  afford  apparent,  fecurity  to  its  territorial 
poflefiions  at  home,  under  the.  diilindlions  of 
meum  and  tuum  :-r-thefe  are,  the  flability  of 
its  legal  maxims ;  the  flri£t  integrity  of  its 
commercial  engagements ;  and  its  long-tried 
inacceffibility  to  a  foreign  enemy. 

Such  a  bails  as  thiS  may  enable  govem«^ 
ment  to  obtain  a  credit,  both  at  home  and 
abroad,  upon  all  its  rational  anticipations 
oi  future  eligible  profit  upon  prefent  unr 
dertakings  of  internal  improvements,  that 
are  founded  upon  found  data. 

B  Recurrence 
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Recurrence  to  paft  events  will  afford  an 
eafy-difcovered  example,  in  numerous  in- 
fiances,  of  royal  bounties ,  containing  im- 
menfe  capacities,  from  whence  public 
agents  find  it  difficult  to  gather  aid  in  the 
lime  of  need,  through  the  unpopular  me- 
dium of  taxation :  yet  poflibly  in  many  in- 
ilances  the  individual  proprietor  is  found 
wholly  inattentive  to  a  pajjive  fubjeA  matter, 
which  remains  uncultivated  in  his  hands; 
and  thus  withholds  its  proportionate  ratio  of 
public  resources,  for  want  of  an  application 
of  the  a<flive  means  of  produdion. 

This  experience  feems  to  urge  the  pro- 
priety of  Government  itself  vjmder- 
TAKiNG  extenfive  operations,  to  reod^  its 
awn  means  produdtive,  in  preference  to 
lavifhing  them  upon  men  of  inadtive  difpo« 
fitions  I  btcaufe  they  will  find  it  eaiier  to  ex- 
ercife  a  will  over  that  whichi  they  adually 
poffefs,  than  to  fupport  the  expetice  of  pub«- 
lie  operations  by  reclaiming  ever  fo  juft  and 
Teif^nable  a  remuneiution  iroia  individuals, 
in  a  way  which  neceffariiy  encouaters.  as 
great  a  variety  of  opinions,  difpofitioos,  and 
felf-eancdted  interefis',  as  it  may  chance  to 
Meet  with  different  fac^is  and  complexions. 

I  perceive  a  very  con&derable  miflake  in 

fome. 
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fome  foreign  countries  with  refpedt  to  the 
true  national  circumjlances  of  Great  Britain. 
The  kingdom  is  believed  to  be  in  the  higheft 
poffible  ftate  of  culture  and  manufactures , 
find  overflowing  with  population.  It  is  a 
ilrikirig  proof  of  this  opinion,  that  even  the 
Americans^  who  are  fcions  of  the  fame  root* 
have  built  moft  of  their  late  popular  misfor- 
tunes upon  the  fandy  bottom  of  this  glaring 
error.  I  call  it  a  glaring  error ^  becaufe  I 
do  not  think  it  requires  any  abundant  pene- 
tration to  difcover  that  Great  Britain ,  und^r 
all  thoie  advantages  of  climate  and  popula- 
tion which  have  been  dfcribed  to  her,  is  by 
no  means  a  perfedlly  cultivated  country  i  or 
even  within  a  thoufand  years  of  her  zenith 
in  agriculture  or  manufactures. — A  period 
which,  I  truft,  will  be  found  fufficient  for 
our  occafions,  and  for  an  honourable  re- 
demption oi\\it  public  de6t» 

But  probaibly  (he  may  prove  in  a  condi- 
tion to  effedl  this  obje<3:  in  a  tenth  part  of 
that  time,  by  the  civil  employment  of  all 
her  people  even,  partus  fequitur  ventrem^ 
in  a  way  which  may  afford  prcfent  refources 
from  pr6fpc<^s  of  produ<£tion  in  futuro^ 
that  may  jufyfy  fpecuktions  which  will  rc- 

B  2    '  turn 
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tiirn  fortunes  to  our  grandchildren  with  Cer- 
tainty. 

The  eftabliftiment  of  a  Board  of  Agricul- 
ture has,  perhaps,  been  one  of  the  wifeft  the- 
oretic meafures  that  a  nation  ever  adopted  ^ 
and  from  the  profpeiSbs  of  practice,  we  arc 
not  only  led  to  expeifl  the  enrichment  of  the 
country  through  the  produ6tive  ilimulus  of 
individual  competition,  but  wliile  men  of 
aftive  and  liberal  minds  continue  in  office, 
and  cherifli  rational  defigns  with  the  means 
of  experiment  and  execution,  we  (hall  obtain 
indubitable  proofs  of  exiiling  capacities 
for  an  adtual  improvement  of  the  public  re- 
sources; and  a  new  field  is  laid  open  for 
the  encouragement  df  individuals  in  works 
of  jnational  enterprife,  through  a  teftimony 
of  truths  which  ftare  the  foes  of  harmony 
out  of  countenance,  and  offer  found  mate* 
rials  for  a  truly  politic  fiiperArudture. 

We  learn  from  the  agricultural  views  of 
the  feveral  counties,  which  have  been  wifely 
collected  to  a  focal  point,  under  patronage 
of  the  Board,  that  in  many  of  them,  hus- 
bandry has  been  much  neglected,  lands  re- 
main yet  in  a  ftate  of  nature,  and  the  hand 
of  art  has  but  availed  it felf  partially  of  ele- 
mentary bleffings. 

But 
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But  of  all  the  inftances  of  agricultural, 
lioufehold,  and  commercial  economy,  which 
call  for  the  attention  of  philofophical  obfer- 
vation  and  fcientific  affiftance,  none  appears 
to  be  more  confpicuous  than  the  negledt  of 
an  economical  ufe  of  water. 

Indeed,  improvements  in  refpecSt  to  the 
various  applications  of  this  element,  which 
might  be  contrived  for  our  better  accommo- 
dation, feem  to  be  loft  fight  of,  like  moft 
other  providential  bounties,  in  an  imaginary 
idea  of  the  fuperabundant  infinity  of  the  na- 
tural fupply;  and  an  habitual  indifference 
beyond  the  ordinary  purpofes  which  have 
accompanied  cuftom  from  early  periods  of 
untutored  nature. 

I  have  often  attempted,  ip  vain,  to  im- 
prefs  men,  to  whom  fortune  had  been  fa- 
vorable, with  certain  ideas  which  I  con- 
ceived to  be  interefting  to  themfqlves  and  to 
mankind ;  and  have  frequently  been  rebuffed 
on  the  ground  of  my  original  proje3s  with 
queftions  whether  I  had  been  on  the  fpbt  ? 
or  if  I  had  ever  fecn  the  like  carried  into 
execution  heretofore  ?  as  if  fcientific  im- 
provement exifted  without  an  origin;  as  if 
every  new  place  muft  need  a  new  philqfqphi- 
cal  principle :  or  the  generous  public  fpirit 
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Let  US,  however,  in  the  firft  place  recur 
back  to  the  ancients,  and  explore  the  regions 
of  early-improved  countries';  of  Greece,  of 
•Rome,  of  Egypt,  and  of  China. 

In  Bfeotia  it  is  faid  that  immenfe  works 
antiquity;  not  now  to  be  traced,  have  been 
conflruifled  to  drain  off^  or  to  prevent  the 
overflowing  of  the  waters  of  Lake  Copai's 
(according  to  the  Abbe  Barthelemi);  and 
that  thefe  are  diftribiited  in  various  canals 
over  the  whole  breadth  of  the  mountain. 

There  feems  to  be  little  doubt  that  thefe 
aftoniftiing  works  were  for  thp  purpofe  of* 
agricultural  irrigation  i  for  if  they  had 
been  contrived,  as.  the  Abbe  conceives,  to 
prevent  the  *  overflowing  of  the  Lake,  pray 
why  did  not  that  Lake  drown  the  country 
before  thefe  canals  were  made  ?  How  would 
it  have  been  poifible  to  get  at  premifes  fo 
drowned  in  the  mountain  to  improye  them  ? 
Or  is  there  any  other  probable  purpofe  for 

*  See  Phillips's  Navigation,  p.  s,  cited  from  Anar- 
chards. 

which 
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which  they  could  hftve  been  conftruded,  but 
tUc  interefting  fmrfuit  to  which  I  have  attri- 
buted their  defign  ? 

*  Magnificent  aqueduiSbs  are  faid  to  have 
been  conftruc^ed  at  Rome  at  a  vafl  expence, 
for  fupplying  that  populous  city  with  water* 
Thefe  are  reputed  to .  have  been  \^rioufl)r , 
formed,  both  in  refpef):  to  conftru£tion  and 
material;  fojne  pailing  under  ground,  fom^ 
above  grojund,  fome  extending  a  hundred 
miles,,  aud  built  of  ftone,  brick,  and  wood^ 
as  occaiion  ferVed,     Nine  of  thefe  aquedu<%^ 
are  recorded  to  have  diftributed  their  contents 
through  thirteen  thoufand  five  hundred  and  • 
ninety-four  pipes,    of  one  inch  -diarnetet, 
perhaps  to  culinary  ufes  in  part,  but  greatly 
to  irrigating  of  gardens  apd  other  grounds, 
as  the  remains  of  bafins  and  fountains  feem 
to  indicate :  nor  is  it  probable,  in  fo  high  9, 
fbite  of  fplendor  as   Rome   enjoyed,    that 
thefe  advantages  could  have  efcaped  their 
notice. 

•f- The  works  conftrudted  by  the  antient 
fovereigns  of  Egypt  for  diflributing  the  wa- 
ters of  the  Nile,  fays  Adam  Smith,  were 
famous  in  antiquity ;  and  the  ruined  remains 

*  See  Phillips's  Navigation,  p.  3. 

t  Smith's  W.  of  Nations,  Vol.  III.  p.  33. 
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of  fomc  of  them  are  ftill  the  admiration  oF 
travellers.  Thofe  of  the  fame  kind  which 
were  conftrudled  by  the  antient  fovereigns  of 
Hindoftan,  for  the  proper  diftribution  of  the 
waters  of  the  Ganges,  as  well  as  of  many 
other  rivers,  though  they  have  been  lefs  cc-* 
lebrated,  feem  to  have  been  equally  great. 
Both  countries  accordingly,  though  fubjed: 
occaHonally  to  dearth,  have  been  famous  for 
their  great  fertility :  chough  both  were  cx-^ 
Cremely  populous,  yet,  in  years  of  moderate 
plenty,  they  were  both  able  to  export  great 
quantities  of  grain  to  their  neighbours. 

Egypt  feems  to  have  profited  more  than 
any  country,  not  even  excepting  China,  by 
the  fertilizing  advantages  of  irrigation  which 
the  overflowings  of  the  Nile  afibrded,  and 
•which  were  converted  to  the  greateft  profit 
by  the  care  of  its  antient  governrnents. 

1rhc  beauty  of  the  canal  of  Faoua^  as 
defcribed,  from  Abulfeda^  hy  Phillips*,  is 
peculiarly  defcriptive  of  the  benefits  of  irri- 
gation :  *  *  No  profpeS:  can  be  more  enchant- 
ing or  agreeable.  Gardens,  groves,  and  eter- 
nal verdure  adorn  its  banks,  which  are  (haded 
hy  date  trees,  covered  with  vines,  jand  em* 

•  Phil.  Naviga.  p.  5. 

bcUiflied 
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belliihcd  tyith  plcafurc.houfes.**  This  Cfliftal 
is  faid  to  have  been  cut ,  from  the  Nile  to 
Alexandria  by  Ptolemy,  to  fill  the  immenfo 
ciftcrns,  which  are  vaulted  with  great  art/ 
and  conftrudcd  in  all  parts  of  that  city^ 
Th^  numerous  magnificent  ^quedui^^^  am 
ftill  aimed:  entire,  although  they  are  ihovt^ 
two  thoufknd  yfcars  old ;  but  they  aife  now 
ufeiefs,  as  they  have  been  far  .many. agesi  )r 
Mr.  Phillips  gives  the  following  account 
of  the  irrigations  performed  by  the  inunda^ 
tions  of  the  Nile,  on  the  authtoity  of  thii 
Baron  de  Tot :  ''  The  annual  inundation  o£. 
the  Nile  is  the  fourcc  of  fertility  to  Egypt* 
When  the  waters  have  rifen  to  a  certain  height^ 
the  khaligt  or  grand  canals  is  opened,  by 
which  it  is  conveyed,  by  a  prodigious  numt- 
ber  of  fmaller  canals^  into  refervoirs  and 
ciftems,  to  be  diflributed  among  th<  fidd^ 
and  gardens  as  it  is  wanted.  To  determine 
when  it  has  attained  to  this  heighjL,  a  pillar, 
called  a  NUometer^  is  ereded  in  an  ifland 
oppofite  Cairo,  an^  divided  into  pics^  a 
meafure  of  about  two  feet*  According  to 
Baron  de  Tot,  the  progrefs  of  the  inundation 
is  obferved  at  the  nilometer,  lituated  at  the 
fouthera  point  of  the  ifland  of  Rhoda,  op- 

•■  Vide  Phillips* 

pofite 
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pofile  Old  Cairo.  Public  criers,  diftributed 
in  each  quarter  of  the  capital,  every  day 
make  known  to  the  people  the  rifing  of  the 
waters,  till  they  are  come  to  the  height  pro- 
per for  opening  the  canal ;  by  which  means 
they  are  conveyed  to  the  middle  of  the  city 
and  the  ciflems :  but  this  moment  cannot  be 
afcertained  with  precifion,  becauie  fuperfti-^ 
tion  prevents  the  eye  of  curiofity.from  ap^ 
proaching  the  graduated  colunin  placed  in 
the  centre  of  the  bafin  of  the  nilometer. 
The  cry  of  "  Oof^Allah.^*  which  iignifies 
God  has  kept  his  promife,  proclaims  the 
dpening  of  the  canal.  Children*  bearing 
ilreamers  of  different  colours^  accompany 
the  crier,  and"  diffufe  a  general  joy  at  the  cer- 
tainty of  plenty.'* 

It  does  not  appear  that  the  waters  at  other 
tinies  fufHce  for  the  agricultural  demand  of 
the  cbuntry;  or  that  this  is  the  mark  of  the 
greatejt  plenty.  To  produce  that  degree, 
the  waters  muft  reach  the  foot  of  the  moun- 
tains, and  then  the  criers  proclaim,  *'  Mind 
Dgebel  il  Dgebel,^*  from,  one  mountain  to 
another  ** 

It  appears  farther,  that  there  are  many 

*  Phil.  Naviga.  p.  6,  &c. 

other 
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Other  canald,  which  are'metely  under  the 
care  of  thofe  who  are  particularly  interefted 
in  their  irrigations;  aitd  that  the  culture 
may  be  compared  to  a  well-managed  kitchen 
garden.  > 

The  l^ke  of  Moeris  was  confidered  as  one 
of  the  moft  wonjdetful  labours  of  the  kings 
of  Egypt  i  and  certainly  it  was  not  more 
wonderful  than  ufeful. 

Different  authors,  as  Herodotus,  Diodo- 
rus  Siculus,  Strabo^  Pompilius  Mela,  and 
Pliny,  are  fomewhat  various  in  their  ac- 
counts of  its  fize ;  but  all  agree  in  the  imv 
jaaenfity  of  Its  capacity  and  utility,  which 
are  the  chief  poinds  we  Ihould  contemplate 
in  the  example,  and  which  (hould  ftimula|e 
our  cxerticM),  with  a  blufli  to  be  fo  far  be- 
hind  ruder  ages  whom  we  occaiionally  afFccft 
to  pity. 

King  Moeris  is  faid  to  have  conftruiSted 
this  grand  xefervoir  by  art,  with  a  view  to 
regulate  the  irrigations  of  the  Nile,  as  its  in- 
undations created  a  neceffity.  Two  pyra- 
mids, each  three  hundred  feet  high,  were 
ereded  in  the  middle  of  it,  upon  a  propor- 
tionate bafe*.     Doubtlefs  this  is  an  ample 

♦  See  Rollin's  Ancient  Hiftory,  Vol.  I.  p.  177,  Glaf- 
go^  Edition^  17^5*  ' 

proof 
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{>roof  df  its  feeing  human  workmkti(hip ;  a1^ 
though  the  ittoft  creditable  account  makes  it 
na  lefs  than  fe?en  or  eight  French  leagues 
Jn  circumference. 

From  this  lake  there  is  a  canal  of  eighty 
five  ftaldia,.  or  four  French  kagttes  long, 
which  communicates  with  the  Nile  bjr 
proper  floodgates  or  iluices;  and  the  charge 
of  fuperintending  thefewas  eftimated  at  fifty- 
talents,  or  fifty  thoufand  French  crowns, 
valued  at  eleven  thoufand  two  hundred  sfnd 
fifty  pounds  fterling*.  Its  filheries  are  reptitfed 
f of  have  afforded  an  immenfe  revenue;  "but 
there'  remains  not  a  fhadow  of  doubt,  with 
me,  iAiat  its  powers  of  irrigatidn  were  both  the 
leading  motive  to  its  conftruAion,  and  the 
Superior  fources  of  wealth  with  which  it 
abounded :  when  the  nileometer,  for  in- 
ftance,  indicated  an  overflow  or  dangerous 
inundation,  the  opening  of  the  fluices  muft 
liave  contributed  to  relieve  its  preflute  on  it's 
embankments ;  and,  if  a  dearth  enfued,  it  is 
ecjiially  certain  that  fo  large  a  body  of  water 
mil  ft  have  been  important  to  vegetation. 

Without  entering^  into  the  various  philo- 
fophifcal  reafonings   of  the  feveral  authors 

«  Sec  Rjollin's  Ancient  Hiftory,  Vol.  1.  p.  178. 
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whom  I  have  cited,  concerning  the  rife  and 
fall  of  the  Nile,  it  will  be  deemed  enough 
for  thofe  who  know  tfib  river  Miffifippi* 
and  can  compare  the  two  together,  to  afcer^ 
tain  the  adual  ilate  of  its  annual  inunda* 
tions.  Although  travellers  di&r  indeed  in 
fome  degree  with  refpeift  to  the  period  of  it$ 
rife  and  fall,  it  ieems  tolerably  certain,  that 
the  rains  fall  in  April  in  Abyflinia,  and  that 
the  Nile  rifes  flowly  about  the  month  of 
May:  this  corsefponds  pretty  much  with 
thofe  fpring  floods  of  the  Mifliifippi,  whicji 
may  be  chie6y  afcribed  to  the  difTokitiQn  of 
the  mountain  (hows. 

The  foregoing  account  of  the  nilom^ter^ 
fi:om  the  Baron  de  Tot,  gives  the  quantum  of 
inundation  by  a  meafure  marked  in  piCs 
of  two  feet  each,  on  the  column  which  |s 
esefted  in  the  bafin  of  the  nilometer,  and 
which  probably  correfponds  with  the  pyrar 
xnids  in  Lake  Moerts,  which  may  have  hoeb 
ereded  there  for  a  iicnilar  purpoj[e.  Thb 
Baron  has  not  favoured  us  with  an  '^ccuratf^ 
admeifurejment  of  the  Hoods,  i^ .  ^Qoj^nit 
(he  fays)  of  the  interfering  fi}j|eriU|^an ,; 
jbut  we  are  enabled  to  draw  a  greater,  degree 
of  certainty  from  fome  other  hiftorians. 
Pliny  ftates  the  juft  or  beft  medium  height 

of 
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of  the  Nik  at  fixteen  cubits  flood;  each 
cubit. being  eighteen  inches*.  Twelve. or 
thirteen  cubits  onI#  are  faid  by  thiis  author 
to  threaten  a  famine ;  and  if  the  rife  ex- 
ceeds fixteen  cubits,  the  fresh  becomes  dan- 
gerous. From  hence  we  may  learji  the  juft 
proportions  of  the  embankments  which  are 
demolifhed,  in  that  country  of  uniform  level 
which  conftituted  the  premifes  of  operation 
under  the  kings  of  Lower  Egypt;  and,  if 
we  may  be  permitted  to  leave  oracles  and 
fuperftition  at  a  proper  diftance  behind  our 
fenfes,  we  may  readily  conceive  a  principle 
of  civil  engineering,  which  is  competent  td 
dethrone  the  river-^od  of  Egypt.  i      . 

Moft  of  thefe  writers  agree  in  one  point 
fomewhat  effential  to  be  underfliood ;  that  is, 
that  the  rife  and  fall  of  the  Nile  occupies  a 
quarter  of  the  year,  in  Egypt ;  but  that  this 
Jofs  of  time  is  made  amends  for  by  its  fiscun- 
dating  particles  and  the  influence  of  the  fun. 
Yet,  although  the  hufbandman  of  Memphis 
feems  to  have  been  releafed  by  native  ferti- 
lity from  any  extreme  labour  of  the  plpugh, 
we  find  him  vigilant  in  the  duties  of  irriga- 
tion which  were  enjoined  by  the  national 

V  .  •  ■  ■ 

•  RoUin,  Vol.  I.  p.  »82. 
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law^  and  indicated  every  where  by  public  in- 
dexes or  water  gages :  nor  jp^ere  thofc  who  had 
to  water  more  elevated  fpots  than  the  common 
Air  face  unmindful  of  mechanical  means,  tho* 
very  far  (hort  of  the  perfeAion  olf  Englifh 
^mechanics.  Spiral  pumps,  ascribed  to  the 
inventive  faculties  of  Archimedes,  were  ap-» 
plied  to  purpofes  of  irrigation,  both  by  hand 
and  moved  by  oxen;  and  the  facred  record, 
which  has  been  quoted  by  Mr.  RoUin*. 
feems  to  imply  the  ufe  oi  foot  machines, 
(imilar  to  thofe  defcribed  by  Sir  George 
Staunton  in  his  travels  in  China, 
.  We  have  here,  however,  a  preoedent  for 
(he  public  intervention  in  works  of  national 
Irrigation ;  and  are  not  lefs  without  fatis- 
fadlory  proofs  of  the  economical  advantages 
which  are  made  to  flow  from  the  paternal 
care  of  thofe  thinking  monarchs,  who  have 
the  peace  and  happinefs  of  theijr  people  at 
heart.  It  is  faid,  that  no  country  on  earth 
pofTefTes  a  more  fruitful  foil  than  that  of  the 
Nile  \  yet  it  is  equally  afcribed  to  its  fyftem 
of  irrigation*  Numberlefs  canals  were  cut 
in  all  diredions,  to  facilitate  the  overflowing 
of  the  lands.    The  numerous  villages  which 

*  Deuteronomy,  xi.  10^13. 

C  ftood 
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flood  on  the  banks  of  the  riv«r,  had  eacK 

» 

their  canals,  which  were  fyftcmatically 
opened  to  let  the 'water  into  their  country. 
ViU^ages,  farther  at  a  diftance  had  (imilar 
conduits,  in  fucceflion,  to  the  extreme  of 
the.  kingdom ;  and  the  waters  were  conveyed, 
pjogreflively,  to  places  the  moft  remote, 

Perfons  were  not  permitted  to  cut  trenches 
to  receive  the  waters  till  the  river  was  at  fuch 
a  height;  nor  to  open  their  trenches  al- 
together. They  began  with  opening  them 
in  Upper,  and  afterwards  in  Lower  Egypt, 
according  to  rules  that  were  prefcribed  in  a 
roll  or;  book,  in  which  all  the  gages ^  or 
meafures  were  fet  down.  By  this  method 
the  water  was  diftributed  with  fuch  care  and 
economy  that  it  fpread  itfelf  over  the  whole 
furface.  of  the  country  J  and  it  has  been  faid, 
of  the  rains  which  fall  in  the  upper  country, 
not  a  tenth  part  reaches  the  fea. 

It  is  faid,  that  at  two  feafons  of  the  year 
Egypt  exhibits  a  profpeft,  which  is  yet  un- 
rivalled on  the  face  of  the  earth*;  how  far 
the  Miffifippi  may  in  future  vie  with  it, 
is  a  point  yet  undetermined.  If  a  man  af- 
cends  a  mountain,  or  one  of  the  Pyramids,  in 

*  See  RoUin,  Vol.  Ij  p.  187.  Seneca  Nat.  Qyeft. 
L.  iv.  X 

July 
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July  or  Auguft,  he  beholds  a  vaft  fea,  in 
•which  numberlefs  towns  and  villages  appear, 
>vith  feveral  caufeways  leading  from  place 
to  place;  the  whole  intexfperfed  with  groves 
and  fruit-trees,  whofe  tops  are  only  vifihle; 
and  the  fcope  is  boundedt  by  mountains  and 
woods  at  the  moft  diftant  view  which  the 
eye  can  difcover. 

On  the  contrary,  in  the  months  of  Janu?- 
ary  and  February,  when  winter  elfewhere 
prevails,  the  whoje  fpace  is  a  vafl  expanfe 
of  beautiful  meadows,  befpangled  with 
flowers,  and  enlivened  by  flocks  and  kine, 
and  by  numerous  herdfmen  and  gardeners. 

Is  it  not  worthy  of  fuch  a  coimtry^  that 
the  peiaiant  ihould  hold  arii  honourable  name  ; 
and  thfit  thofe  fervile  occupations  of  .the 
herdfraan  and  farmer,  which  alone  afford 
th^  means  of  diflipation  to  higher  ranks, 
ihould  have  an  honeft.  pretenfion  to  the  pub- 
lic efteem  ? 

**  It  will  be  always  fo  with  every  king- 
dom, fays  Mr.  Rollin*,  whofe  governors 
direi^  all  their  adlions  to  the  public  welfare. 
The  culture  of  lands^  and  the  breeding  of 
cattle,    will    be  an   inexhauftible   fund   of 

*  Rollin's  Ancient  FKftory,  Vol.  I.  p.  sso. 
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wealth  in  all  countries,  where,  as  in  Eg^pt, 
thefe  profitable  callings  are  fupported  and 
encouraged  by  maxims  ofjioic  policy.  And 
we  may  confider  it  as  a  misfortune  that  they 
are  at  prefent  fallen  into  fo  general  a  dif- 
cfteem;  though  it  is  from  them  that  the 
moft  elevated  ranks,  as  we  efteem  them,  arc 
furnilhed,  not  only  with  the  neceflaries,  but 
cvcri  the  delights  of  life." 

Again,  fays  the  Ahhc  Fleury^  in  his  work 
on  the  manners  of  the  Ifraelites*,  "It  is 
the  peafant  who  feeds  the  citizen,  the  ma- 
giftrate,  the  gentleman^^  the  ecclefiaflic: 
and  whatever  artifice  and  craft  may  be  ufed 
to  convert  money  into  commodities,  and 
thefe  back  again  into  money ;  yet  all  muft 
ultimately  be  owned  to  be  received  from  the 
produ(^s  of  the  earth,  and  the  animals  which 
it  fuftains  and  nouri(hes.  Neverthelefs, 
when  we  compare  men's  different  flations  of 
life  together,  we  give  the  lowefl  place  to  the 
huibandman :  and,  with  many  people,  a 
wealthy  citizen,  enervated  with  floth,  ufelefs 
to  the  public,  and  void  of  all  merit,  bar  the 
preference;    merely  becaufe    he  has   more 

♦  Cited  by  Mr.  RoHin,  Vol.  I.  p.  220,  221. 

t  Sec  Dodor  Franklin'^  Tale  of  the  Negro's  Hog  5 

money, 
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money)  and  lives  a  more  eafy  and  delightful 
life/^  ' 

"  But  let  us  imagine  to  ourfelves  a  country 
where  fo  great  a  difference  is  not  made  be- 
tween the  feveral  conditions  :  where  the  life 
of  a  nobleman  is  not  made  to  coniift  iii 
idlenefs  and  doing  nothing,  biit  in  a  careful 
prefervation  of  his  liberty,  that  is,  in  a  dut 
fubjedtion  to  the  laws  aind  the  conflitutipn  i 
by  a  man's  fubfiiling  upon  his  eftate  without 
any  dependance,  and  being  contented  to  en* 
joy  a  little  with  liberty,  rather  than  a  great 
deal  at  the  price  of  mean  and  bafe  con^ 
pliances — A  country,  where  floth,  eflemi- 
nancy,  and  ignorance  of  things  neceflary 
for  life^  are  held  in  their  juft  contempt,  and 
where  pleafure  is  lefs  valued  than  health  and 
bodily  ftrcngth — In  fuch  a  country  it  will 
be  much  more  for  a  man's  reputation  to 
plough,  and  keep  flocks,  than  to  wafle  all 
his  hours  in  fauntering  from  place  to  place, 
in  gaming,  and  expenfive  diver£ons/' 

*  La  Compte  fays,  that  although  China 
was  not  of  itfelf  a  fruitful  country,  its  canals 
would  make  it  fo.  •*  One  large  canal," 
fays   he,    •*  generally  runs  through  every 

♦  Sec  Philips's  Naviga.  p.  ii. 
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province;  and  a  vaft  number  of  fmaller  ones 
are  cut  from  that  large  one;  which,  again, 
are  fubdividcd  into  ftill  fmaller  ones,  or  rather 
rivulets,  that  end  at  fome  village  or  great 
town.  Sometimes  they  difcharge  themfelves 
into  a  lake,  or  large  pond,  from  whence  all 
the  adjacent  country  is  watered ;  fo  that  thefc 
clear  and  plentiful  ftrcams,  embelliflied  by  a 
great  number  of  fine  bridges^  bounded  by 
great  and  convenient  banks,  equally  dif- 
tributed  through  vaft  plains,  covered  with  a 
numberlefs  multitude  of  boats  and  barges, 
and  crowned  (if  I  may  ufe  the  exprcffion) 
with  a  prodigious  number  of  towns  and' 
cities,  whofe  ditches  they  fill,  and  whofc 
ftreets  they  form,  at  once  render  that  coun- 
try the  moft  fruitful  and  moft  beautiful  in 
the  world." 

*  *  *  The  Chinefe  not  only  make  canals  for 
the  convenience  of  travellers,  but  they  alfo 
dig  many  others  to  catch  the  rain  water 
which  comes  down  from  the  mountains, 
and  with  which  they  water  the  fields  in 
time  of  drought — more  efpecially  in  the 
northern  provinces.     During  the  whole  of 

*  See  Sir  G.  Staunton's  EmbaflTy,  Vol.  II.  p.  473, 
482,  499,  517,  &c. 

fummer 
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fummer  you  may  fee  the  country  people 
i>ufied  in  raifing  this  water  into  abundance 
of  fmall  ditches  or  channels,  which  they 
cut  acrofs  the  fields.  In  other  places  they 
contrive  great  refervoirs  of  turf,  the  bottom 
of  which  is  raifed  above  the  level  of  the 
ground  about  it,  to  ferve  them  in  cafes  of 
neceffity  :  beiides,  they  have  every  where  in 
the  provinces  of  Xenfi  and  Xanfi,  for  want 
of  rain,  certain  pits,  from  twenty  to  a  hun- 
dred feet  deep,  from  which  they  draw  water 
with  incredible  labour.  If  by  chance  they 
meet  with  a  fpring  of  water,  it  is  worth  ob- 
ferving  how  carefully  they  hufband  it :  they 
fuflain  it  by  banks  in  the  highefl  places; 
they  turn  it  here  and  there  a  hundred  dif* 
ferent  ways,  that  all  the  country  may  reap 
the  benefit  of  it ;  they  divide  it,  by  drawing 
it  by  degrees  as  every  one  hath  occaiSon  for 
it ;  in  Jo  muchl  that  a  fmall  rivulet^  well 
managed,  Jbmetimes  difpenfes fertility  to  a 
-whole  province  *.  *' 

It  is  needlefs  to  dwell  longer  on  examples 
of  ancient  irrigations,  or  their  infinite  pro- 
ductions*  ^The  memoirs  of  Major  Rennel, 
^he  works  of  Duhalde,  Le  Comte,  Sir  George 

•  Philips's  Naviga*  p.  14, 

C  4  Staunton^ 
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Staunton,  and  others,  give  numerous 
amples  on  the  Ganges »  Burrampooter^  &c.  ; 
and  many  inflances  of  importance  are  rpcited 
in  my  firft  Volume  of  the  Political  Economy 
of  Inland  Navigation,  Irrigation,  and  Dntin-p 
a^,  &c. 


IRRIGATIONS    IN    SPAIN. 


In  many  parts  of  Europe  there  are  in- 
ftances  of  agricultural  irrigation,  highly 
worthy  of  Britifh  imitation. 

In  Spain,  where  fome  are  wont  to  fup- 
pofe  men  liye  in  wretched  indolence  and 
poverty,  becaufe  they  differ  from  themfclves 
in  habits,  we  find  examples  of  indujlrums 
economy  in  the  ufe  of  water. 

Many  towns  exhibit  noble  fpecimens  of 
ornament  and  ufe  in  this  refpect ;  and  fome 
have  even  venerable  remains  of  yet  perfect 
Roman  aqueducts,  aided  by  Moorifh  and 
modem  repairs. 

Aimeida^s,  or  public  walks,  planted  with 
poplars,  are  to  be  found  in  moil  of  the 
larger  towns,  and  few  of  thefe  are  without 
fountains  of  pleafure  and  of  ufe  j  although 

many 
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many  of  them  are  fupplied  by  the  applica« 
tion  of  animal  labour  to  fill  the  refervoirs» 
from  whence  ducts  are  diftributed  abroad  to 
fupply  the  calls  of  animal  thirft,  and  the 
abforptions  of  irrigation. 

Refervoirs  for  irrigation  are  generally  con- 
trived, in  Spain^  upon  what  is  termed  the 
Noria  plan. 

The  Noria  confifts  of  a  mound  of  earth, 
raifed  above  the  furface  of  the  ground  to  a 
convenient  degree  of  elevation,  for  conduct- 
ing channels  to  the  various  parts  of  the 
ground  which  is  intended  to  be  irrigated. 

This  mound  is  walled  round  with  brick 
or  ftone  to  keep  it  compact,  or  with  earth 
and  flraw  rammed  into  a  caijfon,  in  the 
Moorifh  manner,  iimilar  to.  the  cheaper 
method  of  which  the  poorer  villages  are 
conftructed :  fuch,  for  example,  as  the  fam- 
ous village  of  Puerta  la  Piche,  where  Don 
Quixote  is  faid  to  have  received  fome  of  .his 
honorary  diflinctions. 

Upon  this  mound  a  refervoir  is  elevated, 
together  with  a  machine,  worked  by  cattle* 
for  the  purpofe  of  raifing  water  to  the  refer- 
voir, from  a  well  which  is  dug  below  it  in 
the  common  way  j  or,  where  a  convenient 

c^t 
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cut  can  be  made  to  fome  adjacent  river  or 
ftream,  the  water  is  conducted  through  an 
erchy  opening  a  communication  between  the 
bottom  of  the  Noria-zvell  and  fuch  conve- 
nient fupply. 

The  method  by  which  the  water  is  then 
lifted  is,  fimply,  by  an  endlefs  flrap;  com* 
pofed  of  two  ropes  pafling  over  a  fproket 
wheel  at  the  upper  extremity,  and  hanging 
loofe  into  the  water  which  is  contained  in 
the  well  below.  Between  thefe  ropes  a 
fucceflion  of  earthen  jars  are  tied  at  proper 
diftftnccs^  and  are  thus  emptied  at  each  and 
every  revolution  into  a  trough,  which  con- 
toys  the  water  into  the  refervoir* 

I  think  in  the  plains  of  La  Mancha,  near 
Manzanares,  I  counted  about  forty  of  thefe 
Norias  at  once  in  the  cultivated  grounds, 
which  appear  to  be  applied  wholly  to  the 
purpofes  of  irrigation:  but  as  there  is  a 
grand  canal,  partly  completed,  within  a  fmall 
diftance  of  them,  it  is  to  be  hoped  the  time 
•is  not  far  diftant  when  thefe  poor  people 
will  have  much  of  this  labour  faved  ;  and  it 
is  but  juftice  to  the  king  of  Spain  to  fay, 
that  he  feerjis  far  from  being  remifs  in  a 
paternal' care  for  his  people,  or  a  defire  to 

better 
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better  their  condition,  fofar  as  confiderations 
of  political  fafcty  may  permit  him  to  do  it. 

With  regard  to  the  mere  ornamental  im- 
provements which  are  to  be  met  with  in  his 
Catholic  majefty's  gardens  at  his  feveral  pa* 
laces,  and  at  the  palaces  of  the  bifliops, 
and  convents  of  the  clergy,  (who  have  been 
ever  mindful  of  good  things  in  their  way 
to  Heaven)  I  fhall  leave  them  to  the  defcrip- 
tion  of  a  more  fanciful  pen,  and  content 
myfelf  with  obferving  a  few  particulars  which 
admit  of  cheap  and  ufeful  introduction  into 
other  countries,  where  I  do  not  find  them  in 
pradtice,  or  where  I  think  they  may  be 
improved  upon  to  generatkdvantage. 

In  the  King's  gardens  at  the  palace  of  Se- 
villa,  my  attention  was  fuddenly  awakened 
by  the  found  of  a  trumpet,  which  feemed 
to  be  low  and  rudely  blown;  and  which  I 
immediately  perceived  to  be  that  held  in  the 
hand  of  the  figure  Fame,  which  juft  gave 
me  timely  notice  to  jump  upon  a  bench  otit 
of  the  way  of  an  artificial  fhower  in  reverfe, 
that  proceeded  from  under  my  feet,  and  per- 
formed the  three-fold  office  of  irrigating  and 
cleanfing  the  adjoining  borders  and  walks. 

The  contrivance  is  thus  conflxuded:  an 

aquedudl,  which  receives  the  water  from^  a 

1  canal 
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canal  that  collects  its  fupply  about  fix  miles 
off,  in  the  country,  and  is  carried  upon 
archqs  elevated  upon  pillars,  forming  a  kind 
of  colonnade,  by  the  fide  of  an  old  Roman 
way  for  about  half  a  mile^  from  a  com  mill 
to  the  city 9  paffes  clofe  by  the  palace;  and 
fupplies  the  baths  *•  of  .the  antient  Queens,** 
(perhaps  of  the  haram)  and  the  fountains 
in  the  gardens,  which  appear  to  have  been 
repaired  by  the  Moors,  upon  a  foundation 
laid  by  the  Romans,  as  is  evidenced  by  feve- 
ral  fpecimens  of'  antient  fculpture,  both  co« 
loflal  and  charadleriflic,  which  were  dug  out 
of  the  gardens,  and  are  ftill  preferved  in  the 
palace  as  his  majeily*s  property. 

From  this  aqueduA  there  is  a  pipe  which 
communicates  into  the  wall  of  the  adjacent 
fountain,  which  prefents  a  front  at  the  head 
of  the  centre  walk  of  the  fecond  garden, 
that  leads  through  evergreens  to  orange 
groves,  to  a  labyrinth,  feveral  ornamental 
temples,  &c. 

The  front  of  this  fountain  and  fome  part 
of  one  fide  wall,  which  is  beautifully  covered 
with  oranges  as  a  wall  fruit,  are  of  a  ruftic 
.  grotefque  confirudtion,  with  the  water  trick- 
ling through  the  artificial  rock  in  imitation 

•f  nature.     Upon  the  fummit  of  this  rui- 
nated 
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natcd  wall  ftands  the  figure  of  -Fame ;  and 
the  chief  fountain  is  fo  contrived,  that  when 
the  water  fuddenly  fills  its  pipes  from  the 
aquedudt  behind  it,  the  air  is  forced  through 
the  trumpet  by  hydroftatic  preffure,  and  pro- 
duces a  found  which  diminifhes  gradually  as 
the  vacuum  is  filled. 

This  found  is,  I  prefume,  intended  as  the 
fignal  for  playing  off  the  fountains ;  which 
is  alfo  the  fignal  for  his  majefly's  approach, 
if  he  defigns  to  be  prefent  on  public  occa« 
fions :  and  it  is  highly  probable  that  the  ori- 
ginal invention  kept  pace  with  a  period 
when  Kings  had  little  more  to  do  than  to 
laugh  at  their  fubjedls  for  getting  foufed;  or 
hazard  their  lives  as  trifles  in  daily  tourna- 
ments of  pleafure.  But  I  think  I  have  feen 
Charles  IV.  partake  a  wetting  with  his  fur- 
rounding  fubjedts  for  experimental  purpofes 
of  more  honor  to  his  heart. 

Among  the  numerous  fountains  in  his  Ca- 
thplic  majefly^s  gardens  at  Aranjuez,  I  no- 
ticed one  which  is  conflrudted  upon  a  fimilar 
principle  with  the  above,  and  which  calk 
my  remembrance  to  its  fimplicity  and  utility. 
Th^rinciple  of  operation  is  the  fame  with 
that  of  every  other  fimple  fountain,  and  de- 
pends upon  the  gravity  of  the  head  fupply, 

or 


30  iRRIGATIOKS    IN    STjLllS. 

pr  preflure  of  water :  but  what  appears  tp  me 
to  be  of  moft  moment  is,  the  contrivance 
of  its  du6ts,  which  have  a  cheap  and  eafy 
capacity  for  irrigation,  and  may,  with  vciy 
little  additional  expence,  be  appHed  to  many 
other  hydraulic  purpofes. 

They  confift  of  leaden  pipes  pafled  from 
the  refervoir  down  each  fide  of  a  flagged 
walk,  and  perforated  at  proper  diftanceS  with 
^imblet  holes,  which  penetrate  through  the 
wood  they  are  cafed  with  into  the  hollow  of 
the  pipe.  This  circumftance,  regulated  by 
the  angle  of  elevation,  enables  a  diftribution 
of  the  water  into  every  part  of  the  walk  by 
the  turning  pf  a  cock,  and  might  be  advan- 
tageoufly  ufed  for  the  purpofes  of  horticuU 
ture,  agricultural  irrigation,  or  diftindl  con- 
duits for  wafliing  the  ftreets  of  populous  ci- 
ties, thus  preferving  their  harbiours  from  the 
rifk  of  (ilting. 

If  fuch  pipes  were  laid  along  the  fides,  of 
the  city  road,  leading  from  Paddington, 
through  Pentonville,  &c.  I  think  a  couple 
of  turncocks  would  lay  the  duft  at  muchlefs 
charge  than  the  hire  of  the  carts  which  are 
employed  in  this  fervice,  with  fuch  oppor- 
tunities of  evafion,  that  the  boys  who  drive 
them  are  fufFered  to  gull  the  public,  and 

laugh 
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laugh  at  them  for  being  the  dupes  of  a  de- 
ceptive routine,  wherein  they  ftudy  only  to 
wet  the  middle  of  the  road*,  for  the  fport  of 
dulling  thofe  who  walk  the  foot-paths, 
near  the  dirty-negleded  edges. 

In  addition  to  the  methods  of  irrigating 
in  Spain;  more  or  lefs  of  which  is  performed 
through  aid  of  the  fountain  dudls  in  moft 
inflances,  they  feem  to  be  attentive  to  the 
accommodation  of  animal  third,  by  thci^onr 
flrudtion  of  watering  places  by  the  way  fide; 
apd  fome  whereof,  (particularly  one  whic^ 
I  obferved  in  the  dividing  ridge  between  the 
waters  of  the  Duero  and  Ebro  rivers,  not 
far  from  Breviefca,  in  the  province  of  Bur* 
gos)  have  conduits,  of  fome  miles  in  lehg^t^^ 
from  a  more  elevated  fumtnit  level.  i 
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I  had  written  moft  of  what  I  fliall  notice 
in  refpedl  to  irrigation  on  the  other  fide  of  the 
Atlantic  ocean,  before  the  fecond  volume  of 
Communications  to  the  Board  of  Agriculture^ 
publi£bed  this  year,  1800,  came  before  the 
public.  It  is,  therefore,  an  after  view  of  my 
manufcript,  which  difcovers  to  me  how 
widely  I  have  differed  from  the  account  of 
American  irrigation,  communicated  by  Mr. 
Strickland  of  York,  whom  I  per fonally  know, 
and  perfonally  efteem.  I  premife  this  circum* 
flancev  and  (hall  alfo  let  my  work  (land  as  it  is, 
kfl  I  Ihould  be  conceived  to  be  influenced  by  a 
malevolent  fpirit  in  the  contradictions  I  feel 
myfelf  bound  to  maintain  without  retradion; 
both  now,  in  the  cafe  of  irrigation,  and 
hereafter,  in  fome  other  inflances  where  a 
regard  to  truth  and  juftice  renders  it  my  duty 
to  volunteer  it  againft  thofe  who  may  have 
practiced  impofitions  on  Mn  Strickland, 
either  through  a  want  of  information,  or  a 
deiire  to  gratify  a  fplenetic  prejudice,  too 

circum- 
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circumfcribed,  I  fear,  to  extend  its  inquiries 
with  liberal  trouble. 

I  (hall  make  no  other  apology  for  this  dif- 
ientient,  than  one  which  reafon  will,  I 
doubt  not,  admit :  a  dijinterejled  perfon^ 
born  in  England^  and  having  thirty  years 
perfonal  acquaintance  with  the  premifes 
and  people  which  are  fpoken  oj ;  and  one 
who  has  been  twenty -jive  years  in  public  life 
there f  and  Jo  long  acquainted  with  the  ex^ 
treme  frontier  of  the  back  parts^  will  be  as 
likely  to  know  thefaBs  which  concern  it^  as 
the  cafual  informant  of  Mr.  Strickland^s 
tour. 

It  will  be  obferved,  however,  that  Mr. 
Strickland's  perfonal  obfervations  on  Ameri- 
can irrigation  apply  chiefly  to  a  part  of  Ame- 
rica which  I  have  not  explored ;  and  as  the 
frontiers  of  the  Southern  dates  are,  perhaps, 
not  within  his  journal,  it  may  be  of  fome 
importance  to  the  prefent  harmonic  difpoii- 
tion  of  the  two  countries,  that,  together, 
we  may  be  able  to  render  the  communication 
more  expaniive. 

*  Mr,  Scrickland  tells  us(asfar  as  he  could 

•  The  Agricultural  Report  of  Mr*  Stricilantfs  own  county ^ 
Tori  J  claims  the  originality  in  that  county,  within  f/ty  years 
iaci. 

D  learn) 


84  MR^    STRICKLAXD's    ACCOUNT 

« 

learn)  **  Irrigation  is  known  only  in  two 
parts  of  the  United  States,  and  in  neither  of 
them  pradliced  to  any  confiderable  extent. 
It  offers  no  material  circumftances  worthy  of 
imitation,  nor  is  it  conduiSed  on  any  princi- 
pies  that  arc  not  at  this  time  much  better 
underftood  in  this  country,"  meaning  Eng^ 
land.     **  ConneElicut  is  the  moft  Northern 
flate  where  it  is  met  with :  the  pradice  was 
piobably  *  carried  thithef  by  the  firft  fet tiers, 
inoft  of  whom  emigrated  from  the  counties 
in  the  Weft  of  England,  where  it  is  now 
beft  underftood ;  but  they  do  not  appear  to 
have  kept  pace  in  improvement  with  their 
kindred  on  this  fide  of  the  Atlantic. 

The  German  trad:  in  Penfylvania  is  the 
other  part  where  it  is  pradlifed,  and  the 
knowledge  was  carried  thither  from  Flan- 
ders or  Germany.  Two  crops  df  hay  are 
always  cut  where  lands  are  thus  artificially 
watered. 

The  law  has  ordained   the  right  of  the 

water  to  be  in  him  who  pofTefles  the  fpring 

'  head,  or  the  higheft  part  of  the  ftream;  he 

may  con  fume  what  quantity  he  pleafes,  but 

*  Comn  unications  to  the  hoard  of  Agriculture, 
Vol.  III.  p.  i6^. 

muft 
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muft  convey  the  remainder  into  the  antient 
channel;  he  muft  not  divert  the  ftream  or 
wafte  the  water  to  the  prejudice  of  thofe  be- 
low him.  The  mode  of  applying  the  water 
is  different  in  the  two  ftates  :  in  Connecflicut 
it  is  turned  on  the  land  as  foon  as  the  wea- 
ther  begins  to  be  warm  in  the  fpring ;  but 
it  is  not  allowed  to  flow  for  more  than 
twenty-four  hours  at  a  time:  it  is  then  taken 
off  for  a  few  days,  then  turned  on  again  for 
twenty-four  hours ;  and  fo  on,  till  the  mea- 
dow is  nearly  fit  for  cutting :  immediately 
after  which,  it  is  applied  again  in  like  man- 
ner for  a  fecond  crop,  and  then  again  to  force 
the  after  grafs  in  autumn ;  but  it  is  always 
found  to  have  the  greateft  efleft  upon  the 
fpring  crop. 

In  this  ftate  they  alfo  apply  water  to  their 
lands  in  another  very  different  unufual  man- 
ner :  they  flood  great  tradts  of  low  meadows, 
lituated  on  running  waters,  juft  before  the 
winter  fets  in,  to  the  depth  of  two  or  three 
feet,  by  flopping  the  courfe  of  the  ftream, 
and  let  them  thus  remain  covered  till  the 
fpring,  in  order  to  keep  them  warm,  and 
defend  them  from  the  frojls.  Thefc  lands 
J)roduce  the  following  year  a  confiderable 
quantity  of  coarfe  hay,    which,    in  confe- 

D  2  '  quence 
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quence  of  the  fine  climate  in  fummcr,  be- 
ing very  well  got,  is  eagerly  confumed  by 
the  cattle  in  winter :  after  the  hay  is  cut, 
rhefe  fields  for  the  remainder  of  the  year  are 
paftures. 

In  Penfylvania  the  water  is  ufually  turned 
on  the  meadows  about  the  middle  of  April, 
and  is  allowed  to  flow  about  two  months  i 
a  few  days  after  which,  the  ground  having 
got  dry,  the  crop  is  cut ;  as  foon  as  the  crop 
is  off,  the  water  is  again  turned  on  for  three 
or  four  weeks,  or  till  the  land  gets  a  fuffici- 
ent  covering  to  defend  itfelf  from  the  fun,  at 
that  feafon  very  powerful :  a  fecond  crop  is 
then  foon  ready  for  the  fey  the;  after  which 
the  water  is  allowed  again  to  flow  over  it» 
till  within  a  (hort  time  before  it  is  wanted 
for  pafl:urage,  when  it  is  turned  off,  in  order 
that  the  ground  may  fo  harden,  as  not  to 
receive  injury  from  the  treading  of  cattle. 
Which  of  the  two  methods  of  applying  the 
water  may  be  mofl:  productive,  I  know  not, 
not  having  feen  the  meadows  of  Connedli- 
cut  in  the  fummer  feafon;  but  thofe  of  Pen- 
fylvania bear  abundant  crops. 

Water  iffuing  from  lime-ftone  in  Penfyl- 
yania  is  thought  preferable  to  any  other  run- 
ning fl:ream;    but   the   warm,    half-putrid 

water 
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water  from  a  refervoir  made  for  this  pur- 
pofe,  which  is  not  unfrequent,  or  a  mill 
dam,  in  which  it  becomes  foft,  flimy,  and 
muddy,  is  greatly  preferred  to  all  others; 
water  of  this  kind,  at  this  feafon  of  the 
year,  will  in  Penfylvania  be  heated  as  high 
as  85^  by  Fahrenheit's  thermometer,  and 
muft  have  a  great  efFc6l  in  forcing  vege- 
tation. 

No  art  is  ufed  beyond  a  channel,  carried 
on  a  level,  as  far  as  it  can  be  done  Conveni- 
ently, over  one  fide  of  which  it  tan  flow : 
no  means  have  been  taken  for  raifing  it 
above  its  natural  level,  which  in  many  places 
might  be  performed  with  much  facility. 

Since  the  introduction  of  clover,  thefe 
meadows  are  falling  faft  into  difufc,  many 
of  them  having  been  already  ploughed  up, 
and  converted  into  tillage:  no  farther  im- 
provements are  therefore  hereafter  to  be 
looked  for  in  this  branch  of  rural  economy/* 

So  far  Mr.  Strickland's  account  of  Ame- 
rican Irrigation  extends.  I  (hall  only  here 
remark,  that  a  longer  (lay  in  the  country, 
and  a  more  minute  inveftigation,  would  have 
difcovered  to  him,  in  the  Southern  and  Weft- 
ern  (lates,  a  few  folitary  examples,  at  lead, 
of  improvements  in  irrigation,   for  which 

D  3  the 
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the  people  of  thofe  countries  are  no  ways 
indebted  to  the  tranfplanted  genius  of  South 
Britain.  In  South  Carolina  and  Georgia, 
the  rice  plantations  form  an  immenfe  irriga- 
tion :  he  might  have  found  watered  meadows 
of  tolerable  luxuriance  in  the  fork  of  Broad 
River  and  Saluda,  commonly  called  the  Dutch 
Fork.  In  North  Carolina,  at  the  Momavian 
towns,    at   Ramfour^s  mills,   and  in  many 

ft 

other  places,  he  might  have  found  both  com- 
mon level,  and  lifted  irrigations,  performed 
by  cheap  and  fimple  wheels ;  and  in  travel- 
ling the  main  road  into  the  TennaiTee  coun- 
try, he  could  not  have  avoided  feeing  the 
very  wheel  which  would  accommodate  the 
wifties  of  the  Board  of  Agriculture  :  future 
travellers  will  find  this  at  Stover  town,  and 
many  places  throughout  the  back  fettlements 
of  Virginia ;  and  the  practice  of  irrigation 
will  be  found  in  the  counties '  of  Berkley, 
Frederick,  Shannandoah,  Rockbridge,  Bot- 
tetourt,  Montgomery,  Wythe,  Wafliington, 
and  the  Tennaflee  counties;  reaching  from 
Potomack  to  the  borders  of  Georgia. 

I  proceed  to  the  account  I  had  given  hereto- 
fore without  alteration;  and  if  Gentlemen, 
who  may  hereafter  feek  for  irrigation  in  the 
Wcftern  Hates  of  America,  will  remember  to 

look 
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look  for  it  on  Reed  creek  in  Wythe  county,  or 
at  Captain  Craig*s,  near  the  town  of  Abing- 
don, they  will  find  a  lifting  wheel  worth 
their  imitation,  in  regard  to  cheapnefs  and 
performance. 

In  the  interior  parts  of  America,  the  Ger- 
mans and  their  defcendants  are  particularly 
attentive  to  economy  in  the  ufe  of  water ; 
and  when  a  Dutchman  penetrates  into  thofe 
countries  to  feck  a  domain  eftablifliment  for 
his  family,  a  good  mill  feat  and  a  ftill  feat 
are  its  two  primary  recommendations :  next 
to  thefe  he  eftimates  the  meadow  ground  ; 
and  if  nature^  affords  him  a  water-fall  of 
nine  inches  perpendicular  height,  he  con- 
trives to  elevate  it  to  as  many  feet,  and  dif- 
tributes  it  round  the  higher  trenches  of  his 
meadow,  and  to  culinary  purpofes,  by  the 
help  of  a  fimple  invention,  which  he  terms 
his  lifting  wheel, 

.  A  lifting  wheel  is  ufually  conftruifted  of 
common  deal,  oak,  or  any  other  boards  nailed 
together  in  the  readieft  way  which  occurs, 
to  approximate  fuch  material  as  you  may 
happen  to  have,  to  the  fhape  of  a  circle, 
whofe  diameter  is  equal  to  the  perpendicular 
height  of  the  fummit  level  to  which  you 
would  raife  ypur  water  at. a  fingle  operation j 

P  ^  allowing 
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allowing  for  fo  much  thereof  as  fhould  dip 
into  the  ftream  to  fill  your  buckets,  and  fo 
much  as  (hould  pafs  above  the  uppennoft 
trough  to  difcharge  the  water  from  them. 

This  fhape '  is  then  reduced  to  an  exadl 
circle  by  the  means  of  a  line  and  chalk  ex- 
tended from  its  centre,  and  the  furplus  plank* 
being  hewn  down  to  the  fcribe  of  the  circle, 
an  axis  of  about  two  feet  fix  inches  in  length 
is  fitted  to  it  with  arms  of  the  fame  plank, 
and  two  fmall  iron  gudgeons  to  turn  upcxi. 
Flutter  boards  arc  then  fitted  on  with  the 
faw,  and  cleated  at  convenient  diftances; 
with  a  clofe  box  between  every  fecond  and 
third  of  them,  nailed  upon  the  rim  of  the 
wheel.  Thefe  boxes  (by  fome  termed  gain- 
ing and  loofing  buckets)  have  two  apertures 
or  holes  for  receiving  and  difcharging  the 
water ;  and  as  the  bucket  is  immerfed  in  the 
ftream  below,  by  the  power  of  this  little 
rapid  ading  upon  the  fucceflSve  flutter 
boards,  the  water  is  taken  in  at  one  hole, 
and  difcharged  out  of  the  other,  as  the  wheel 
revolves  it  over  the  trough  above.  Thefe  are 
fometimes  formed  out  of  a  wom-out  cart 
wheel  fixed  upon  an  axis,  which  anfwers  for 
a  fmall  elevation.  The  neareft  defcription  of 
*n  invention  fimilar  to  this  wheel,  which  I 

hav^ 
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have  met  with  in  any  of  the  Englifti  au- 
thors, is  that  defcribed  by  Mr.  Fergufon,  iit 
page  152  of  his  Led:ures,  under  the  name 
of  the  Perjian  wheel.  This  wheel  of  Mn 
Fergufon *s  adls  in  the  fame  manner  by  a 
flutter  board,  and  difcharges  by  ftriking  the 
bucket  againil  a  pin  at  the  fummit  point  of 
its  revolution :  but  the  German  lifting  wheel 
has  greatly  the  fuperiority  in  refpedt  to  finr- 
plicity  and  cheapnefs,  which  brings  it  within 
the  reach  9f  every  man  who  occupies  land; 
and,  pofleffing  equal  power  with  the  Perfian 
wheel,  may  be  confidered  fteadier  in  the  fix- 
ture of  its  flutter  boards,  .and  the  bell  me* 
dium  between  this  and  the  ruder  contrivance 
defcribed  by  Sir  George  Staunton^  as  one 
applied  to  fimilar  purpofes  in  China. 
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Mr,  .Young,  in  his  Three  Year's  Tour 
through  France,  publifhed  in  1792,  gives  a 
chapter  wholly  upon  the  irrigation  of  that 
country,  from  whence  maijy  good  lights 
may  be  derived. 

As  this  work  may  not  happen  in  the  hands 
of  all  my  readers,  I  will  beg  the  indulgence 
of  a  few  extrads  from  it*.  From  Limoiin 
to  Limoges,  fays  that  popular  agriculturift, 
every  fpot  of  land  in  the  mountains  is  wa- 
tered that  is  poflible ;  and  with  fuch  atten- 
tion, as  marks  how  fenfible  they  are  of  the 
importance  of  this  improvement.  The  wa- 
ter is  conduced  veiy  high  up  the  flopes  of 
the  hills;  and  in  feveral  inilances  I  was  at  a 
lofs  to  conjedlure  from  whence  it  was 
brought.  But  in  the  low  flat  bottoms  it  is 
badly  done,  with  lines  of  rufhes  along  the 
carrier  trenches,  and  little  attention  paid  to 
the  conducing  of  the  water  away  fpeedily 
enough. 

•  Young's  Tour,  p.  363. 

Near 
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Near  Gange,  we  are  told  in  the  fame  work 
and  page,  a  folid  ftank  of  timber  and 
mafonry  is  formed  acrofs  a  coniiderable 
river  between  two  rocky  mountains,  to  force 
the  water  into  a  very  fine  canal,  in  which  it 
is,  on  an  average,  fix  feet  broad  by  five  feet 
deep,  and  half  a  mile  longj  built,  rathe? 
than  dug,  on  the  fide  of  the  mountain,  juft 
under  the  road,  and  walled  in  like  a  fhelf — 
a  truly  great  work,  equally  well  imagined 
and  executed  !  A  wheel  raifes  a  portion  of 
the  water  from  this  canal  thirty  feet,  by  its 
hollow  perripherry.  An  aquedudl,  built 
that  height  on  two  tire  of  arches,  receives 
the  water,  and  conducts  it  on  arches  built 
on  the  bridge,  acrofs  the  river,  to  witer  the 
higher  grounds ;  while  the  canal  below  car- 
ries the  larger  part  of  the  water  to  lower 
fields  :  an  undertaking  which  muft  have  coft 
confiderable  fums. 

*  Within  a  few  miles  of  Gange  is  another 
fimilar  irrigation ;  the  water  is  taken  from 
the  river  in  the  fame  manner,  and  lifted 
equ^ly  high  by  another  wheel  •  The  whole 
way  through  thefe  mountains  the  exertions 
in  watering  are  prodigious ;  there  is  not  an 

•  Young's  Tour,  p.  364. 

inch. 
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inch,  capable  of  being  irrigated,  over  which 
water  is-not  thrown,  conduced  on  the  flopes 
of  the  mountains  every  where  poffible. 

*  At  Moulins,  Monf.  Martin,  the  gar- 
dener of  the  royal  nurfery,  who  is  from 
Languedoc,  waters  his  garden  after  the  man- 
lier of  that  province.  A  Perfian  wheel  of 
buckets  raifes  the  water  from  a  well  twelve 
feet,  the  receiver  being  placed  fo  low  as  to 
have  five  or  fix  of  the  buckets  emptying  at 
a  time ;  and  very  little  water  is  loft,  not  the 
twentieth  part,  according  to  all  appearance. 
A  horfe  turns  the  wheel.  It  raifes  two 
hundred  poin9ons,  each  of  two  hundred 
bottles  an  hour.  The  water  is  conduced  by 
fmall  channels  to  all  the  beds  that  want  it.— 
I^fhall  have  occafion  to  notice  more  of  Mr. 
Young's  account  in  another  place. 

As  thefe,  however,  are  improvements  be- 
yond fea,  and  there  may  be  men  who  do  not 
choofe  to  truft  their  monies  or  belief  farther 
than  occular  demonftration  upon  old  Englifli 
terra  firma,  I  beg  leave  to calltheir  thoughts 
to  a  few  examples  in  daily  pradlice  in  their 
own  country. 

*  Young's  Tour,  p.  364. 
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Its  Benefit  to  Agriculture. 


Dodlor  An4erfon,    in  his  report  to  the 
Board*  of  Agriculture  on  the  ftate  ©f  huf- 
bandry   in  Aberdeenlhire,    fays,    *  there  is 
perhaps  no  beneficial  praftice  in  agriculture 
which  has  been  fo   generally  neglcfted  in 
Great  Britain  as  that  of  watering  land.     Its 
fertilizing  efFecSls  have  been  fufficiently  ex- 
perienced in  our  climate  to  demonftrate,  that 
great  benefits  might  be  derived  from  this 
application  of  that  ufeful  element ;  but  we 
are  as  yet  unable  to  make  even  an  approxi- 
mated eftimate  of  what  the  amount  of  thefc 
benefits  might  be,  becaufe  we  know  fo  little 
of  the  variety  of  cafes  in  which  it  might  be 
applied,  or  of  the  precife  nature  of  its  me- 
liorating  effedls.      Perhaps  the   application 
that  has  been  made  of  it  in  Aberdeehftiire 
goes  farther  to  point  out  the  nature  of  thefe 
future   and    diftant   efFedls,   than   that    of 
^ny  other  part  of  Britain,       It   is  proved 

*  Rural  Ecoponiy  of  Aberdecnfiurei  p.  %66. 
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by  the  prafticc  there,  that  if  a  ftream  of  water 
is  allowed  to  flow  over  the  furface  of  a  heath* 
covered  moor  for  a  confiderable  length  of  time, 
that  moor  not  only  loofes  the  power  of  pro- 
ducing heath,  but  it  gradually  acquires  the 
faculty  of  producing  grafs  in  abundance, 
as  vi^ell  as  corn,  and  various  other  crops  that, 
in  its  natural  ftate,  never  would  have  been 
reared  upon  it ;  and  that  it  not  only  is  en- 
abled to  produce  thefe  crops  in  conlequence 
of  the  moifture  it  furniflics  at  the  time  they 
are  growing,  but  that  thefe  effcfts  continue 
after  the  water  itfelf  is  withdrawn;  and 
that  of  courfe  it  operates  as  a  manure,  which 
communicates  a  permanent  fertility  to  the 
foil  that  never-  can  be  lofl,  except  by  bad 
management  at  fome  future  period. 

In  this  point  of  view  it  would  appear, 
that  every  drop  of  water  which  is  allowed  to 
run  into  the  fea,  without  having  been  firfl: 
fpread  upon  the  foil  to  fertilize  it,  is  a  wafte 
of  fo  much  valuable  manure ;  and  that  thofe 
who  fuffer  it  thus  to  go  to  wafte,  are  guilty 
of  nearly  a  flmilar  crime  as  thofe  who  bury 
their  dung  in  pits  under  ground. 

They  are,  however,  in  the  firft  inflancc 
the  more  excufable,  becaufe  in  many  cafes 
the  diyition  of  property  interrupts  the  pro- 
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grefs  of  water-courfcs ;  and  particular  fervi- 
tildes y  that  have  been  eftablifhcd  in  barbarous 
tiines,  prevent  men  from  availing  themfeives 
of  a  blefling,  that  otherwife  might  have 
been  within  their  reach.  If  it*  be  true, 
as  Swift  afferts,  **  that  the  man  who 
can  make  two  blades  of  grafs  grow  where 
only  one  grew  before,  deferves  more  ap- 
plaufe  than  all  the  warriors  and  politicians 
that  ever  were  born ;"  it  will  naturally  fol- 
low, that  thofe  who  negledt  to  do  this,  when 
it  is  within  their  reach,  are  equally  intitled 
to  blame  for  mifcondud:. 

Water  is  peculiarly  adapted  to  the  im- 
provement of  hilly  countries;  becaufe  thefe 
from  their  fituation  admit  not  of  any  other 
kinds  of  manure  being  carried  to  them :  for 
very  few  hilly  countries  can  be  found,  where, 
as  in  Derbyfhire,  other  manures  can  be  fpread 
upon  them. 

But,  were  a  large  ftream  of  water,  fuch  as 
the  Don  or  the  Dee,  taken  off  at  a  con- 
fidcrablc  height  from  the  fea,  and  condudcd 
in  a  level  direction  for  many  miles,  it  would 
gradually  rife,  to  a  great  height  upon  the 
hills,  fo  as,  where  the  ridges  of  hills  were 
not  difcontinued,  to  rife  even  to  the  tops  of 
very   high  mountains;    all   the  furfacc  of 
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which,  below  the  level  of  this  ftream,  would 
gradually  be  converted  into  grafs  inftead  of 
heath,  were  that  courfe  continued  fqrward 
even  for  many  miles.  And  though  the 
whole  of  that  foil  could  not  be  fertilized  at 
once,  yet  every  moment  would  be  adding  to 
the  fum  total  of  that  fertility ;  fo  as  in  time 
to  make  the  whole  furface  of  the  moft  bar- 
ren  heath-ground  as  fertile  as  the  moft  lux- 
uriant foils. 

And  were  the  owners  of  fuch  ground,  in 
the  courfe  of  conducting  thefe  canals,  to 
avail  themfelves  of  fuch  occafional  hollows 
between  the  mountains  as  might  prefent 
themfelves  below  the  level  of  its  courfe,  the 
outlets  from  which  could  admit  of  being 
damnied  up,  fo  as  to  be  made  ufe  of  as  refer- 
voirs  to  receive  the  furplus  water  in  time  of 
floods ;  for  the  purpofe  of  being  afterwards 
diftributed  by  lowfer  channels  to  fuch  fields 
as  were  within  their  influence — the  efFe6l 
would  be  much  augmented.  It  is  in  this 
way  that  the  natives  of  India  form  refervoirs, 
by  them  called  tanks,  to  be  filled  with 
water  during  the  rainy  feafons,  and  after- 
wards diftributed  over  their  rice -fields. 
Some  of  thefe  tanks  are  many  miles  in 
length,  and  in  breadth  and  ftiape  adapted 

to 
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to  the  nature  of  the  ground :  nor  are  thefd 
tanks  unprodudive  of  even  human  food  i 
for  besides  fifhec,  which  are  there  caught, 
the  thrifty  natives  plant  their  bottoms  with 
the  nymphct  aquatica,  whofe  large  roots 
fumifli  a  confiderable  part  of  their  fufte- 
nance ;  and  though  we  are  not  as  yet  in  pof- 
feilion  of  any  aquatic  plant  in  this  climate 
which  could  be  employed  for  that  purpofc, 
yet  were  the  fields  that  are  thus  occafionally 
employed  as  refervoirs,  laid  fufficienfrly  dry 
when  the  waters  are  off  them,  they  would 
become  very  produftive  of  herbage,  and 
much  more  profitable  to  the  farmer  than  ever 
they  were  in  their  natural  ftate.  {  know  a 
hollow  that  is  employed  for  half  the  year  as 
a  mill-pond,  and  the  other  half  year  as  a 
meadow^  which  lets  at  a  very  confiderable 
rent. 

So  far  Dodor  Anderfon,  who,  in  fpeak- 
ing  again  conclufively  concerning  fome  of 
the  works  for  public  irrigations  in  France, 
on  the  authority  of  Mr.  Young,  who  i  have 
herein  before  cited,  farther  remarks,  that  as 
fuch  public  works  have  hitherto  unfortu- 
nately been  confined  to  warm  countries,  men 
have  generally  adopted  the  idea  that  the  only 
ufe    of  fuch  irrigations   muft  be  to  give 
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^oifture  to  plants  when  growing,  as  the 
great  heat  of  the  climate  would  deprive  them 
of  the  requifitc  humidity;  and  that,  of 
fourfe^  in  fuch  moift  climates  as  Britain^ 
whofe  plants  are  rarely  killed  with  drought , 
they  cannot  be  wanted.  He  flates  the  fad): 
as  clear,  however,  and  gives  the  pradtice  of 
Aberdeenlhire  as  an  unexceptionable  proof, 
that  water,  duly  fpread  over  the  furface,  and 
judicioufly  managed,  adls  always  as  a  per- 
manent manure,  that  is  equally  calculated  to 
fertilize  the  fields  and  mountains  in  high 
latitudes,  as  to  render  luxuriant  the  crops  in 
the  vales  of  torrid  regions. 

*  Let  not  Britain,  then,  fays  he,  boaft  of 
her  attainments  in  agriculture,  or  confider 
her  fields  as  nearly  as  produdlive  as  they 
might  be  rendered,  while  fuch  immenfe 
quantities  of  water  are  fufFered  to  flow  into 
the  fea,  without  having  ever  been  employed 
to  fertilize  her  fields  in  the  fmalleft  degree. 

In  thefe  pofitions  he  perfectly  accords 
with  my  ideas;  nor  can  I  perceive  any  rca- 
fonable  excufe  that  can  be  offered  for  a  far- 
ther delay  of  the  infinite  advantages  which 
taay  be  made  to  flo\y  from  fo  powerful  ^ 

*  Rural  Econ.  of  Aberd.  p.  170. 
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fource  as  that  of  national  irrigation.  That 
is  certainly  not  among  the  leaft  agricultural 
acquirements  which  enables  us  to  eradicate 
a  ufelefs  heath,  and  to  render  it  abundantly 
produdtive  of  grafs  or  corn  by  the  fimple 
application  of  water  as  a.  manure:  nor  can 
any  thing  be  more  laudable  than  a  public  at- 
tention to  thefe  eafy  means  of  multiplying 
the  comforts  of  the  community.  But  we 
Ihall  explore  them  to  greater  advantage  in 
the  detail  through  which  we  are  about  to 
proceed ;  and  I  flatter  myfelf  that  the  con* 
vidlions  from  thence  arifing  will  be  product- 
ive of  many  experiments,  and  of  ultimate 
happy  tendency. 


IRRIGATION  IN  LINCOLNSHIRE. 


Sir  John  Sinclair  (fortunately  before  my 
work  goes  to  prefs)  has  obligingly  fumifhed 
me  with  a  reference  to  feveral  inflances  of 
advantageous  irrigation;  both  of  the  kind 
which  we  are  to  confider  as  fimple  watering, 
and  that  of  a  more  compound  nature,  termed 
warping;  which,  from  the  circumflance  of 
its  forming  ultimately  the  whole  foil  or  fu- 
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perftiratum,  feems  decidedly  to  merit  pre-** 
ference  as  the  moft  excdlent  in  the  krataloguc 
of  liquid  manures* 

It  gives  me  pleafure  to  find,  among  the 
fpirited  improvements  of  the  thriving  county 
of  Lincoln,  an  example  of  irrigation  imder 
a  head  where  men  of  inveftigation  alone 
will»  perhaps,  look  for  it :  for  it  feems  very* 
inconfiflent  with  vulgar  perfuafion  and  pre- 
judice, that  one  (hould  feek  the  means  of 
communicating  water  as  an  artificial  manure, 
where  nature  demanded  a  very  laborious  ope- 
ration to  drain  off  a  redundancy  of  moifturc*. 
Mr.  Hoyte,  difcountenancing  hafty  decifions 
on  the  outward  appearance  of  nature,  has 
been  at  fome  pains  to  analize  the  effeds  of 
irrigation;  while,  by  difcovering,  perhaps, 
the  true  principles  of  ita  beneficial  influence, 
he  has  fucceeded  in  a  combination  of  water- 
ing and  drainage  which  proportions  the  de- 
grees of  moifture,  and  the  fertilizing  qua- 
lities which  accompany  them,  to  the  fuc- 

ceflive  calls  of  vegetation ;  and  applies  both 
to  the  enrichment  of  the  foil.  I  ihall  re- 
ferve  the  fubjedl  of  warping  for  its  more 
appropriate  place  in  this  work^  and,  at  pre- 

*  See  Lincodnlhire  Rep.  .p.  sgg. 
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fent,  take  a  farther  view  of  the  inftances  I 
am  referred  to  under  the  mpre  iimple  head  of 
watering. 

Mr.  Hoyte/  of  Olbomby,  of  whoni  we 

have  juft  bad  occafion  to  fpeak,  has  given 

farther  fpecimens  of  his  fuperior  ikill  and 

fpirit  in  this  kind  of  improvement,  by  taking 

to  himfelf  an  allotment  of  poor  land,  for 

the  laudable  purpofe  of  cmvincing  unbe« 

lievers  in  the  theory  of  agriculture^   l^ow 

very  far  it  is  poflible  to  practice  irrigatioi) 

with  profit.     He  has  availed  himfelf  of  the 

undervalued  refource  of  cc^tch^watcr  drains 

and  has  irrigated  fifty  acres  at  an  expence  gf 

about  fifty  pounds*.     This  improvement 

fucceeds  to  his  wifhes,  but  it  is  yet  pf  top 

recent  a  date  to  authorjfe  a  decifive  apcount 

of  its  produdt.     This  Gentlem^  alfo  has 

obferved  and  put  in  praiStice  a  leading  ijriaxim 

in  irrigation,  which  feen)S  every  where  to 

obtain :  he  takes  care  to  ccmtinue  Ijis  water 

(as  near  as  practicable  'm  xttsmvfig  its  nutri* 

tious  particles)  in  a  cpi^^a^t  ilate  of  ^divity^ 

His  method  is  to  wate^  three  or  foyr  days, 

and  then  Ihift.     I  apprehend,  however,  that 

vi^here  irrigation  is  ufed  in  a  warm  feafon,  a 

♦  See  Agricultural  Report  of  Lincolnlhire,  p.  275. 
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different  pradice  muft  be  adopted;  andj  ia 
this  rcfpeft,  a  few  experiments  will  be 
found  the  beft  preceptor  to  govern  the  vari- 
ance of  foil  and  climate,  Mr.  Hoyte  ufes 
irrigation  in  the  time  of  froft  for  the  purpofe 
of  deftroying  fedge;  which,  in  his  experi- 
ment, is  fuGceeded  by  the  appearance  of 
white  clover. 

Mn  Young  ftates  the  produce  gained,  in 
this  inftance,  at  a  ton  of  hay,  and  fifteen 
Ihillings  fpring-feed  per  acre,  with  nearly 
the  fame  quantity  of  after  grafs.  To  this 
we  are  to  add  the  advantages  of  early  feed 
for  an  increafing  ftock,  and  the  enrichment 
of  the  farm  by  the  proportionate  accumula* 
tion  of  manure.  • 

In  the  Weft  Riding  of  Yorkfliire,  there 
are  fome  inftances  of  great  advantage  derived 
from  irrigating,  watering,  or  floating  fields, 
as  it  is  there  termed.  Mr.  Walker,  of 
Crowfneft,  feems  to  have  ftudicd  th^  eafieft 
mode  of  commanding  his  water ;  and  Mr. 
Elkrfliaw,  of  Chappledale,  near  Ingleton, 
deftroys  the  mofs  by  floating  in  the  fpring 
feafon. 
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Mr.  W.  Vaughan,  of  Dunfter  Court,  to 
whofe  unceafing  attentions  I  am  inexprcflibly 
indebted,  has  favored  me  with  the  papers 
communicated  to  the  Board  of  Agriculture 
by  Mr.  Holt  and  others  from  the  county  of 
Lancafler :  from  thefe  I  learn  that  irrigation 
is  yet  in  its  infancy  in  that  county,  although 
there  are  a  few  intereiling  inilances  which 
deferve  notice,  and  which  I  am  perfuaded, 
from  my  perfonal  knowledge  of  that  county, 
may  be  repeated  with  a  very  happy  eflfeft. 

*It  is  difcovered  there,  by  experience, 
that  waters  ilrongly  impregnated  with  metal, 
lie  or  other  noxious  matter,  is  improper  for 
the  purpofes  of  irrigation  in  the  field  of 
agriculture.  Water  of  any  defcription  may 
neverthelef^  prove  ufeful  to  other  ends  of 
this  fcience ;  and  in  refpedt  to  its  mechanical 
application,  as  a  moving  power,  to  ma-* 
chinery,  perhaps  few  counties  have  received 
greater  benefit  than  that  of  Lancailer .  Streams 
of  water,  which  have  pafled  unheeded  by 

*  Agricultural  View  of  Lancafliire,  p.  141. 
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forages,  are  faid,  wichiii  a  few  years  paft, 
to  have  proved  of  more  real  ^value  to  their 
prefent  poiTeflbrSy  than  the  real  eftates  have 
been  worth  otherwife  to  their  feveral  pro- 
prietors. 

How  cafy  would  it  be  for  thofc  who  have 
a  competent  knowledge  of  hydraulic  engi* 
neering  to  convert  the  numerous  little  ftreams 
pf  this  hilly  country  to  innumerable  advan- 
iages  in  agriculture  and  domeftic  economy. 
In  this  ardenic  wifli^  however,  if  I  may  be 
pbrmitted  xo  indulge  an  anxious  hope  for  its 
completion,  I  would  he  neverthelefs  under- 
flood  to  apply  irrigation  to  arable  lands; 
and  to  be  always  mindful  of  the  culture  of 
com,  let  what  may  be  the  gain  by  grazing. 
I  find  a  note  or  two  in  this  authority, 
which  merit  particular  notice  in  regard  to 
the  lights  they  afford  on  the  value  of  water, 
even  in  its  necteffary  application  to  culinary 
wks.  We  are  told  that  a  freehold  in  this 
county  has  continued  for  three  generations 
in  the  poiTeflion  of  a  certain  family,  who 
(loth,  I  fuppofe,  to  think  themfelves  wifer 
than  their  forefathers)  have  continued  in  the 
plain  beaten  prejudice  pf  carrying  a  fupply 
upon  the  head  in  a  pail,  from  a  ftagnant 
pool  at  a  confiderable  diftance.     The  prefent 

poiTeiTort 
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poiTeiTor,  it  feems,  purfued  the  accuftomed 
track  of  the  jfamily  for  about  fifteen  years  ^ 
but,  in  the  year  1 794,  took  courage  enough 
to  commence  the  tremendous  operation  of 
digging  a  well:  this,  within  fix  feet  of  his 
kitchen  door,  produced  a  cohftant  fupply  of 
fine  fpring  water,  at  the  very  ferious  expence 
of  feven  (hillings  and  fixpence* 

A  fimilar  wafte  of  labour  is  frequently  to 
be  obferved  in  driving  cattle  to  a  diftant 
watering  place,  when  a  very  fmall  propor- 
tion of  that  labour  would  bring  the  water  to 
the  farm-yard^  and  appropriate  the  faving 
to  a  more  ufeful  empIo3rment  in  hufbandry. 

There  are  two  examples  near  Garfiang,  in 
this  county,  which,  from  the  mention  made 
of  them  in  thefe  papers  ^,  deferve  the  atten- 
tion of  thofe  who  would  profit  by  a  combi- 
nation of  irrigation  and  drainage.  One  of 
thefe  is  by  W.  F.  Brockholes,  Efq.  of 
Claughton ;  and  the  other  by  Mr.  Richard 
Jones,  of  Peel,  in  Little  Hulton,  near  Bol- 
ton. But,  above  all  other  improvements  in 
irrigation  which  this  county  feems  to  boaft, 
there  is  one  mentioned  as  an  original^  which 

*  Sec  Lancafter  Survey^  p.  102. 
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ftrikcs  my  mind  with  an  idea  of  fupcrior 
importance.  Mr.  Bootless  game-keeper,  at 
Latham f  has,  by  means  of  ditches,  col- 
letftcd  water  to  a  pool  upon  the  higher 
grounds ;  this  pool  itf  conftrudled  with  fides 
of  pounded  clay,  and  the  water,  in  its  paf- 
fage  to  it,  paft  the  farm-yard  and  houfes, 
brings  all  the  frudlifying  particles  with 
which  they  are  enriched.  In  this  refervoir 
the  water  is  retained  till  wanted  in  dry 
feafons,  or  for  other  partial  applications; 
and,  in  the  principal  channels  of  diflribu- 
tion,  he  has  added  marl,  through  which  the 
water  paflcs,  and  yields  thereby  an  additional 
frudification, 

I  confefs  I  think  the  reward  given  to  this 
game-keeper  by  the  Agricultural  Society  of 
Manchefter  has  alfo  much  merit  in  it — they 
prefented  the  good  man  with  a  Jilver  cup. 
I  hold  this  very  far  more  eftimable,  for  its 
purpofe,  than  that  flatterer  of  vanity  a  gol* 
den  medal.  The  good  wholefome  home- 
brewed ale,  with  which  it  fmiles  at  Chrift- 
mas  and  harveft-home,  will  be  much  more 
likely  to  revive  an  ufeful  converfatioh,  and  a 
prompt  difpenfation  of  its  emulating  re- 
f  lilts,  than  the  exhibition  of  a  bauble,  whereof 

the 
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the  recoUcdtion  vanifties  with  the  novelty, 
and  whofe  only  remaining  worth  can  be  ef-* 
timated  by  the  jeweller. 


IRRIGATION    IN    CHESHIRE. 


The  pradlice  of  irrigation  by  Mr.  Fenna*, 
of  Baddly,  near  Namptwhich,  in  Chefhirc, 
is  very  fimilar  to  the  method  ufcd  by  the 
German  fettlers  in  America,  in  the  irriga- 
tion of  meadows  with  liquid  manure. 

The  farm-houfe  and  yard  are  fituated  upon 
a  ftratum.  of  clay  and  marl  to  a  confiderable 
depth,  and  therefore  the  water,  in  rainy 
feafons,  is  not  much  decreaied  by  abforp* 
tion.  The  fap  from  the  dunghills,  and  moif- 
ture  from  the  cowhoufes,  &c.  is  colled:ed 
into  refervoirs.  The  moiflure  from  the 
walhhoufe,  ftables,  pigfties,  ncceflary,  &c. 
which  only  runs  during  rain,  and  a  few 
hours  after,  is  diftributed  into  the  firft  field 
by  a  gutter  called  the Jirfi  level.  This  farm- 
houfe  is  faid  to  be  unfortunately  fituated 
upon  the  higheft  ground,  with  a  declivity 

*  See  Communications  to  the  Board  of  Agriculture, 
Vol.  II.  p.  334. 
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from  it  in  all  cUredtions^  which  prevents  any 
additional  water  being  brought  to  it  by  coU 
leifling  gutters;  and  therefore  the  whole 
quantity  here  ufed  is  what  falls  from  the 
clouds  upon  the  buildings,  yard,  &c.  being 
about  two  acres  of  ground ;  and  yet  this, 
inconfiderable  as  it  is,  promifes  to  be  fuf- 
ficient  for  the  maintenance  and  improvement 
pf  about  eight  acres  of  land  for  mowing  or 
paflure.  The  wafli  from  the  yard,  previous 
to  its  being  ufed  for  floating,  proceeds,  by 
means  of  carriagercutters,  to  the  lands  to  be 
irrigated.  It  is  thence  diAributed  into  fuc-» 
ceilive  sig^zag  trenches,  which  are  carried 
acrofs  the  lands  which  the  line  of  level  pur- 
fues.  This  form  of  trenching  is  adopted  in 
order  to  keep  an  equal  level  acrofs  the  ridges 
and  furrows,  which*  the  former  fiate  of  con^ 
ilant  ploughing  has  left  irregular  on  the  fides 
or  Hopes  of  the  declivities,  fo  that  the 
trenches  may  be  of  no.  greater  depths  or  di- 
meofions  in  the  ridges  than  in  the  adjacent 
furrows,  or  what,  in  Chefliire,  are  called 
reans ;  and  that  each  level  may,  when 
charged  with  water,  difcharge  it  equally 
over  the  loweft  edge  of  the  trench,  from  one 
end  to  the  other  at  one  and  the  fame  time. 

The 


The  gutters  which  are  cut  in  this   firft 
field  are,  at  the  end  where  they  receive  th^ 
water  from  the  carriage-gutter^  «ight  inches 
wide  at  the  top,  and  fix  inches  deep,  (harp  at 
the  bottom,    or  of  no  breadth,   commonly 
called  a  prickt-gutter,  gradually  tapering  to 
the  extremity,,  where  it  is  no  more  than  four 
inches  wide,  and  four  inches  deep;  they  are 
cut  acrofs  the  declivity  of  the  field,  at  the 
diftance  of  ten  or  fifterti  yards  from  each  * 
other.     The  fod,  taken  from  a  gutter  of  this 
fort,  is  prifmatic  or  wedge-like  \  aiid  one  of 
the  largeft,  at  the  end  adjoining  the  carriage- 
gutter,  is  retained  and  ufed  for  a  fiiop^  and 
placed  either  in  the  collateral  level,  or  the 
carriage  gutter,  as  occafion  nuy  require;  the 
others  have  here  been  chopped  to  pieces,  and 
fpread  in  the  furrows  or  rtwfis^  in  order  in 
time  to  make  the  field  more  upon  a  leveL 
Wher«  not  wanted  to  level  hollow  or  low 
places,  they  Ihould  be  carried  into  heaps  and 
mixed  with  dung  for  a  compoil.     There  is 
no  part  of  any  gutter  raifed  by  the  fluff 
taken  out,  and  therefore  the  mower  meets 
no  more  obflru<%ion  than  he  did  previous  to 
their  being  cut* 

Methcdt 
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Method  of  floating  the  fields.     J 

When  it  rains,  the  refervoirs  are  pounded 
up  as  high  as  they  can  be,  without  injury  to 
the  yard,  whilft  the  rains  from  the  other  fide 
of  the  buildings,  including  the  wafli  from 
the  wafhhoufe,  pigfties,  neceflaries,  &c,  are- 
coUeiSted  into  one  gutter,  or  deep  ditch,  and 
turned  into  the  firft  level  by  the  flop ;  which 
leVel  becomes  thus  filled  from  end  to  end, 
and  flows  down  the  declivity  of  the  field : 
but  th^  tendency  the  water  has  to  quit  the 
ridges,  makes  it  neceflary  to  cut  a  fmall 
channel  in  each  ridge,  two  inches  wide  and 
two  inches  deep. 

After  pafling  over  the  Hope,  or  part  im- 
mediately below  the  firft  level,  it  is  again 
colledled  by  the  fecond  level,  and  difperfed 
over  its  flat ;  and  in  the  fame  manner  over 
the  third,  fourth,  fifth,  and  fixth  levels. 
But  when  the  water  is  wanted  for  another 
meadow,  one  of  the  levels,  fuitable  thereto, 
becomes  a  collecting  gutter,  and  by  a  proper 
removal  ai^d  manageipent  of  the  flops,  its 

contents 
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contents  are  poured  through  the  gateways 
aaaa,  into  the  field  for  which  they  are  de- 
manded. 

Thus  each  level  and  field :  is  alternately 
managed  as  occa(ion  requires ;  and,  one  or 
two  days  after  the  rain  (hall  have  ceafed  or 
abated,  when  the  fur  face  of  the  field  appears 
dry,  the  refervoirs  of  black  thick  water  are 
let  out  and  diflributed  where  th^y  are  needed 
moft.  The  reafon  why  thefe  were  not  let 
out  fooner  was,  the  quantity  of  rain  hap- 
pening to  fall  might,  '^perhaps,  have  carried 
it  off  over  the  ground ;  and  the  reafon  why 
it  fhould  not  be  ufed  later,  or  in  dry  weather, 
is,  the  ground  is  then  open  and  porus,  and 
the  refervoirs  do  not  hold  a  fufficient  quan- 
tity to  reach  far  upon  the  field. 

Thus  it  appears  that  a  due  obfervance  of 
the  declivity  and  points  of  diflribution,  will 
render  thq  fame  gutters  and  trenches,  duly 
managed  by  the  flops,  alternately  works  of 
irrigation  and  drainage;  and,  a  fimilar  at- 
tention to  the  flops,  will  either  diflribute  th^ 
, water  through  the  fucceffive  levels,  or  par- 
tially to  any  which  you  would  ufe  for  irrigat- 
ing by  the  continuance  of  the  carrier-trench, 
and  turning  off  the  needlefs  levels  of  the  time. 

The 
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The  declivity  allowed  to  thefe  levels  is  an 
inch  to  every  ten  rood :  this  is  fufficient  to 
carry  fwward  the  water  through  its  various 
operations.  Hence  you  may  either  flow  the 
whole  levels  and  fields  in  fucceflion,  or  you 
may  flow  the  fidds  in  rotation,  according  to 
the  number  of  them  which  are  connefted 
with  your  works. 

In  other  fields,  on  the  eftale  of  Mr.  Fenna, 
we  find  he  contrives  to  colled  water  in  the 
time  of  rains,  from  all  the  grounds  which 
lay  upon  a  higher  level  than  thofe  which  he 
defigns  to  irrigate.  Hiis  method  fhould 
indeed  be  obferved  in  all  cafes  of  irrigation  ^ 
for  by  means  of  fuitable  catch  water-drains 
along  the  fides  of  more  elevated  lands,  lead- 
ing to  refervoirs  dug  on  eligible  fcites,  it  is 
veiy  pra6):icable  to  irrigate  lands,  either  with 
iimple  or  compound  liquid,  although  there 
be  not  any  other  water  to  reffort  to  than  that 
which  falls  from  the  heavens. 

Gentlemen  who  wifli  to  purfue  this  me- 
thod of  irrigaticm,  with  minute  attention  to 
the  fyflem  pradifed  by  Mr.  Fenna,  will  do 
-well  to  refer  to  -this  gentleman's  detail  de- 
fcription,  as  communicated  to  the  Board  of 
Agriculture.     It  is  to  be  lamented  that  we 

are 
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arc  not  fully  favoured  with  thofc  refults  of 
his  crops  which  authorife  computation,  I 
have  endeavoured  to  give  his  principles  fuc- 
cindtljr,  but  fufficiently  to  authorife  an  imi- 
tation, which  will  neceflarily  vary  according 
to  the  circumftances  conneded — ^and  genius 
muft  be  greatly  relied  on.  '  I  take  the 
liberty  of  recommending,  however,  'the  em- 
ployment of  an  engineer,  who  has  made 
thefe  points  his  iludy ;  and  I  have  no  hefi- 
tation  in  foretelling,  that  the  refult  will  re- 
turn an  ample  compensation  for  the  aid  of 
profeifional  fkilL 
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In  1789,  the  Reverend  Mr.  Wright  pub^ 
lilhed  a  fmall,  but  valuable  pamphlet,  on 
the  art  of  watering  meadows,  as  it  is  prac- 
tifed  in  Glouccfterfliire^  This  was  printed 
at  Cirencefter,  and  as  I  have  been  fortunate- 
enough  to  procure  a  copy  of  it  before  I  clofe 
my  work  on  this  very  interefting  topic,  I 
will  endeavour  to  diftribute  the  principal 
points  of  his  communication  to  the  farther 
advantages  of  agriculture. 

F  Jn 
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In  the  preface  of  this  ufeful  little  work^ 
the  author,  very  properly,  goes  into  a  pre- 
vious explanation  of  the  terms  of  art  which 
are  applied  to  defcribe  this  fcience  in  GIou- 
cefterftiirc;  for  it  is  to  be  lamented,  that 
terms  of  art,  as  well  as  provincial  phraf<f- 
ology,  are  not  yet  reduced  to  any  uniform 
ftandard  within  the  fphere  of  a  nKxlem 
didionary. 

.  The  xvorks  (fays  he)  are  the  large  ditches, 
by  which  the  water  is  intr'oduced  into  the 
meadow. 

The  trough  is  a  fmaller  ditch,  which 
branches  from  the  works. 

Thcjlop  confifts  of  one,  two,  or  more 
ftakes,  driven  down  in  the  middle  of  the 
works  and  troughs,  to  obftrud:  the  courfe  of 
the  water,  and  to  keep  it  high  enough  to 
flow  through  the  fluices. 

The  Jluice  is  a  fmall  apperturc  made  in 
the  fides  or  banks  of  the  works  and  troughs, 
at  the  diftance  of  one  or  two  yards;  and 
through  which  the  water  pafles  that  covers 
the  furface  of  the  land. 

The  drains  are   ditches  cut  in  various 
diredtions,    and    different    dimenfions,    re- 
fembling  the  braaches  of  a  tree,  and  all  ter- 
minate 
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miftate  in  one  large  trunk,  which  carries  the 
water  back  into  the  ftream. 

The  advantages  (fays  he)  arifing  from 
this  mode  of  watering  are  many  and  great. 
If  it  be  well  executed,  I.  may  freely  venture 
to  aflert,  that  this  mode  of  cultivation  will 
be  found  more  produdive  than  any  modem 
improvement  in  agriculture.  By  it  land, 
whatever  its  kind  or  quality,  is  increafed  to 
double  or  treble  its  former  value.  And  it 
does  not  derive*  this  enriching  power  from 
the  affiftance  or  fpoil  of  the  neighbouring 
lands,  but  it  diffufes  a  general  fertility.  It 
docs  not  rob  the  farm-yard  of  its  ftores,  nor 
even  take  back  from  the  abundance  which  it 
there  produces ;  for  it  ftands  in  need  of  no 
dung,  no  expenfive  preparation  of  manure 
or  compoft.  So  that  the  farnner,  who  oc-: 
cupies  fifty  acres  of  this  watered  land,  has 
an  hundred  tons  of  hay  to  carfy  off  and 
fpend  upon  his  other  grounds.  But  it  is 
not  merely  the  crop  which  conftitutes  the 
excellence  of  watering;  it  is  the  earlinefs 
and  certainty  of  the  crop. 

Every  intelligent  farmer  is  fenfible  of  the 
gfcat  value  of  grafs  very  early  in  the  fpring ; 
and  we,  by  watering,  have  plenty  of  grafs  at 
the  beginning  of  March,   and  when  the 

F  2  feafon 
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fcafotl  is  mild,  fomewhat  earlier,  l^e  good 
efFed:  this  grafs  has  upon  cattle  that  have 
been  unhealthy  or  hard- wintered,  is  af- 
tonifhing.  The  fecond  week  after  turning 
into  the  meadows,  a  very  vifible  change  is 
made  in  all  cows,  horfes,  and  (heep:  and 
the  frrmcrs  are  here  enabled  to  begin  cheefe- 
making  at  Icafl  a  month  fooner  than  their 
neighbours,  who  enjoy  not  the  benefit  of 
watering  their  land.  And  in  fatting  of 
lambs ,  the  value  of  grafs  is  ineflimable. 

With  regard  to  the  certainty  of  a  crop  I 
need  not  fay  much ;  the  thing  will  fpeak  for 
itfelf.  Between  March  and  May  we  are 
fure  of  fpring-feed  that  is  worth,  at  leaft,  a 
guinea  per  acre ;  in  June  we  have  a  crop  of 
grafs  that  will  yield  two  tons  of  hay  per  acre ; 
and  the  latter-math  is  always  worth  a  pound. 
Let  the  fummer  be  ever  fo  dry,  We  have 
nearly  the  fame  quantity.  After  the  laft 
dry  fummer,  the  advantage  of  watering 
was  evident ;  for  the  neighbouring  farmers 
were  obliged  to  come  hither  to  buy  hay,  at 
whatfoever  price  the  owners  thought  proper 
to  demand. 

Other  advantages  of  watering  there  are 
which  ought  not  to  be  pafled  over  unnoticed. 
The  land  thus  treated    is  continually  im- 
proving i 
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proving;  its  herbage,  if  coarfe,  is  fined;  its 
foil,  if  fwampy,  becomes  found ;  and  an  ad* 
dition  is  made  annually  both  to  the  depth  and 
quality  of  its  mould. 

As  a  kind  of  proof  of  fome  of  the  above 
affertions,  I  (hall  thus  inftance  the  produdt 
of  one  of  our  meadows  this  prefent  year.  It 
is  one  that  has  been  watered  longer  than  the 
memory  of  the  oldeft  man  in  the  parifh ;  but 
it  is  by  no  means  the  beft  meadow  upon  the 
ftream,  nor  has  this  year  been  a  favourable 
one  for  watering.  It  is  about  fix  acres  and 
a  half.  The  fpring-feed  of  it  was  let  for 
feven  guineas,  and  well  fupported  an  almoft 
incredible  number  of  (heep  (an  hundred  and 
fifty),  for  fwo  months  ;  the  hay  was  fold  for 
thirty-two  guineas ;  and  the  latter-math  for 
fix. 

Mr.  Wright  then  proceeds  to  a  preference 
to  muddy  or  faturated  water,  which  Mr. 
Bofwell,  I  find,  contefts  in  favour  of  Impid 
water :  poflibly  both  may  be  right  under  a 
difference  of  circumftances.  I  (hall  there- 
fore pafs  over  this  particular,  referring  thofe 
to  a  comparifon  of  their  reafonings  who 
may  wifh  chemical  fatisfaiftion  on  this  head  5 
it  appears  pretty  clearly,  I  think,  that  the 
practical  fa(Sts  are  good  in  both  inftanccs 

F  3  and 
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and  praftical  experiments  will  be  the  beft 
guides  on  every  variety  of  foil  and  fituation*. 

Mr.  Wright  ftates  the  quantity  of  land 
irrigated  in  his  parifli  to  be  three  hundred 
acres;  and  the  ftream;  from  whence  the 
water  is  drawn,  to  be  moflly  equal  to  a  fee- 
tion  of  five  yards  by  one — ^but  feldom  to  ex-. 
ceed  fuch  dimeniions. 

The  three  following  things,  this  gentle- 
man tells  us,  are  ncceifary  to  be  confidered : 

1.  **  Will  your  ftream  of  water  admit  of 
a  temporary*  wear  or  dam  acrofs  it  ?** 

2.  **  Can  you  dam  up  and  raife  the  water 
higher  than  any  part  of  your  meadow,  with- 
out flooding  and  injuring  your  neighbour's 
land?" 

3.  "  Can  you  take  the  water  off  your 
meadow  as  quick  as  it  is  brought  on  ?"  And 
he  might  have  added ,  in  regard  to  the  pre- 
ifent  improved  knowledge  of  mechanical 
powers, 

4.  Can  you  apply  machinery,  moved  by 
wind,  by  water,   by  fteam,   or  by  animal 

*  Mr.  Bofwell,  in  his  Treatife  on  Water- Meadows, 
p*  116,  obje(^s  to  TEMPORARY  wears ;  for  reafons 
■which  appear  to  have  fome  weight  in  refpefl:  to  fubfe- 
qiient  injuries  from  their  remains.  Much  in  this  cafe, 
I  think,  may  depend  on  the  quah'ty  of  the  foil  and  wear. 

labour, 
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labour;  as  the  power  of  motion,  to  convey 
water  oyer  your  land,  at  an  expence  which 
will  bear  a  light  proportion  in  the  fcale  of 
preponderating  profit  ? 

If  you  can  anfwer  fuch  of  thcfe  queftions 
in  the  affirmative  as  apply  to  your  particu- 
lar cafe,  I  have  no  hefitation  in  faying  you 
ought  to  proceed  immediately  to  erecting 
works  for  agricultural  irrigation;  and  if 
you  do  not  do  it,  you  will  repent  <very 
yearns  negledt. 

In  this  cafe,  if  you  prefer  the  Gloucefter- 
(hire  method,  you  will  conduct  the  water 
along  the  higheft  part  of  your  meadow,,  by 
means  of  a  deep  wide  ditch,  fuch  as  they 
term  the  majler-^worky  the  banks  whereof 
fhould  be  of  an  equal  height,  and  a  few 
inches  higher  than  the  general  furface  of  the 
meadow.  In  large  meadows,  fuch  works 
muft  be  repeated  according  to  the  divifions 
of  the  ground.  Thefe  ditches  fhould  be 
about  nine  feet  wide,  and  a  proportionate 
depth,  to  a  plat  of  about  fifteen  acres.  And 
thefe  works  arc  fometimes  repeated  in  num-» 
ber,  fo  as  to  give  fuccelTive  waterings  to 
larger  tradls.  . 

Smaller  ditches  or  troucrhs  are  to  be  cut 
from  thcfe,  at  nearly  right  angles,  and  their 

F  4      ^  refpeftive 
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refpe(^ive  widths  to  be,  of  courfe,  propor- 
tioned to  the  diflance  they  are  to  be  carried, 
and  the  demand  of  the  part  to  be  irrigated. 

The  diftance  of  thefe  ditches  from  each 
other  ihould  be  about  ten  or  twelve  yards. 
Ten  yards  wide  upon  the  furface  may  be 
watered  by  a  ditch  of  two  feet  wide,  and 
one  deep.  Mr.  Wright  limits  thefe  kind  of 
troughs  to  forty  yards  long ;  but,  if  the  fup- 
ply  of  water  is  fufEcient,  I  fee  no  difference 
between  the  diftance  of  forty  yards  and  forty 
miles,  where  repeated  communications  can 
be  made  with  the  work.  In  each  of  thefe 
troughs  frequent  flops  are  to  be  placed,  es- 
pecially where  the  water  is  rapid,  in  order 
to  keep  it  high  enough  to  flow  through  the 
.  fluices,  or  over  the  fides. 

It  is  obvious  that  the  works  and  ditches, 
or  troughs,  may  be  diminiflied  in  their  pro* 
grefs  downwards;  for  this  operation,  which 
diflributes  water  to  a  thirfty  foil,  which  re- 
tains a  proportion  as  it  paflcs,  is  evidently 
the  reverfe  of  the  operation  of  drainage, 
which  draws  off^thefuperabundant  fupply  of 
moiflure,  in  a  flate  of  continual  accumula- 
tion; and  requiring  a  wider  fewer  in  its 
progrefs  towards  the  fea,  upon  precifely  the 

fame  principles  of  ramification  which  nature 

has 
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has  employed  in  the  formation  of  rivers* 
Wherever  the  water  feems  inclined  to  ftand» 
a  drain  or  narrow  ditch  is  to  be  immediately 
cut  into  the  main  drain  which  carries  off  the 
water. 

In  cold  flat,  fwampy  meadows,  Viu 
Wright  fays  that  the  diftance  between  trough 
and  drain  ought  never  to  exceed  four  or  five 
yards.  The  fall  of  the  ground  he  alfo  re-- 
gulates  at  half  an  inch  per  foot  for  meadows ♦ 
He  fays  the  water  (hould  never  flow  more 
than. two  inches  deep  over  the  land.  When 
the  grafs  is  two  inches  high,  he  is  of  opi- 
nion the  water  ihould  never  fhew  itfelf,  ex- 
cept in  the  ditches.  I  apprehend,  however, 
that  in  very  thirfty  lands  or  warmer  cli* 
mates,  it  will  be  better  to  refort  to  a  little 
local  experience,  than  to  confine  the  opera- 
tion  to  the  obftinate  rule  of  a  limited  fpot. 
In  this  refpeft,  when  Gentlemen  think  pro- 
per either  to  fend  their  own  farmers  to  learn 
the  art  in  an  irrigated  country,  or  to  employ 
a  profeifional  irrigator  from  thence,  I  would 
recommend  the  addition  of  their  own  judg- 
ment on  the  principles  of  natural  philofo« 
phy.  In  hot  countries  I  have  had  fufiicient 
experience  to  convince  me,  that  few  grades 

will 
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will  ftand  watering  under  the  immediate  in- 
fluence of  the  fun ;  but  if  you  fufFer  the  fun 
to  go  down,  and  avail  yourfclf  of  that  mo- 
ment to  irrigate  your  lands  with  an  hour  or 
two's  flow  of  water,  taking  care  to  turn  it 
oflF  at  the  expiration  of  that  time,  you  may 
fafely,  I  think,  ufe  this  mode  of  irrigating 
grafs,  and  perhaps  grain,  throughout  the 
earlier  fl:ages  of  vegetation,  until  it  appears 
to  be  time  to  Idt  the  natural  procefs  of  ripen- 
ing commence.  A  method  of  this  kind  will 
fumifli  a  pearly  dew  every  morning  through 
the  heat  of  the  fummer ;  and  I  take  that  to 
be  a  degree  of  moifture  which  is  the  mofl: 
agreeable  to  the  natural  requiiitions  of  the 
vegetative  principle. 

Sometimes,  Mr.  Wright  tells  us,  it  is  nc- 
ceflary  to  carry  the  drains  under  the  works 
and  troughs,  in  order  to  get  rid  of  the  fur- 
plus  water  after  it  is  ufed.  In  this  cafe,  it 
is  the  practice  in  Gloucefterfliire  to  make  ufe 
of  boards,  and  boards  and  planks,  for  con* 
veying  the  water  above  in  the  manner  of  an 
aquedudt  over  a  river;  and  this  is  here  termed 
a  carry.  For  the  better  regulating  the  dif- 
tribution  of  the  water  in  fpring,  it  is  alfo 
cuftomary  to  dig  fmall  temporary  trenches 

where 
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where  they  feem  to  be  moft  wanted,  laying 
the  fod  or  mould  by  the  fide  of  them,  that 
it  may  be  replaced  when  the  watering  is 
over.  In  replacing  this  fod,  the  irrigation 
ihould  always  look  forward  to  the  fcythe, 
fo  that  this  may  not  prove  a  future  obftruc- 
tion  to  mowing. 

Mr.  Wright  fpeaks  of  grounds  which 
have  been  ploughed  into  broad  lands  and 
furrows  as  the  beft  fhape  for  irrigation ;  be- 
caufe  fuch  fhape  admits  of  conveying  the 
water  quickly  along  a  fmall  ditch  upon  the 
ridge,  and  pafSng  it  off  by  the  furrow. 

Every  meadow  fhould  therefore  be  brought 
into  this  Ihape,  according  to  his  recommen- 
dation; though  it  is  fometimes  neceffary  to 
make  three  works,  one  acrofs  each  end  of 
the  land,  and  one  diagonally.  It  is  clear  to 
me,  however,  that  genius  and  experience 
muft  be  employed  in  this  refpedl,  according 
to  the  nature  of  each  particular  cafe. 

When  the  lands  are  thus  prepared  for  irri- 
gation, the  Gloucefterlhire  method  of  ap- 
plying the  water  is  as  follows :  in  the  begin* 
ning  of  November  they  cleanfe  all  the  works, 
troughs,  and  drains  from  grafs,  weeds,  and 
other  impediments ;  and  repair  the  banks,  if 
they  are  injured  by  the  feet  of  cattle  or  other 

cafualry. 
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cafualty.  The  opportunity  of  the  firft 
Ihower  is  then  fcized  on,  for  the  purpofe  of 
irrigating  with  as  much  muddy  water  as  pof- 
fible ;  the  richnefs  and  falts,  which  the  wa« 
ters  are  fuppofed  to  contain  in  greater  abun-* 
dance  at  this  feafon,  are  thus  depofited  as  a 
manure  to  the  impoveriftied  foil,  and  the 
water  taken  off  in  about  three  weeks. 

•  The  Author  of  a  late  Hiftory  of  Ciren- 
cefter,  who  has  followed  a  later  edition  of 
Mr.  Wright's  pamphlet  than  I  have  feen, 
fays,  that  in  December  and  January  care  is 
to  be  taken  that  the  land  be  fheltcred  by 
the  water  from  the  feverity  of  frofty  nights. 
But  it  is  neceflary  through  the  winter,  every 
ten  days  or  fortnight,  to  give  the  land  air  for 
a  few  days,  by  taking  the  water  entirely  off, 
othcrwife  it  would  rot  the  roots  of  the  grafs. 
And  every  meadow  fhould  be  furveyed  twice 
a  week,  to  fee  that  the  water  is  equally  dif- 
tributed,  and  to  remove  hurtful  obftrudions 
from  flicks  and  weeds. 

In  February  much  caution  is  neceffary,  if  v 
the  water  remain  on  the  meadow  for  many 
days  without  intermiffion,  as  it  will  generate 
a  white  fcum,  very  deflrudive  to  the  grafs. 
On  the  other  hand,  if  it  be  taken  off,  and 
the   land  cxpofed  to  a  fevcrc  frofly  nighty 

without 
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without  being  previoufly  dried  for  a  whole 
day,  it  will  cut  off  much  of  the  tender  grafs. 
To  avoid  thefe  injuries,  take  the  water  off 
by  day,  to  prevent  the  fcum,  and  turn  it 
over  at  night,  to  guard  againft  the  froft;  or 
both  may  be  avoided,  by  taking  the  water 
off  entirely  for  a  few  days  and  nights,  pro- 
vided the  day  on  which  it  is  taken  off  be 
dry;  for  after  one  fine  drying  day,  a  froft  at 
night  will  do  the  grafs  little  or  no  injury. 
Towards  the  middle  of  this  month,  ufe  only 
about  4ial£  as  much  water  as  in  the  winter. 
,Rather  wet  than  water';  for  at  this  feafon  it 
is  only  neceflary  to  keep  the  land  in  a  warm 
humid  ftate,  to  force  vegetation. 

At  the  beginning  of  March  there  is  gene- 
rally on  fuch  meadows  abundant  pafturage 
for  all  kinds  of  ftock.  But  the  water  fhoulA 
be  taken  off  for  nearly  a  week  before  heavy 
cattle  are  turned  on ;  and  if  the  feafon  be 
cold,  it  is  proper,  during  the  firft  week,  to 
give  the  ftock  a  little  hay  at  night* 

Some  perfons  eat  off  the  fpring  feed  with 
ewes  and  lambs,  by  enclofing  them  with 
flakes  or  hurdles  in  a  certain  portion  of  it 
every  day,  giving  hay  at  the  fame,  time« 
This  is  certainly  making  the  moft  of  the 
grafs,  and  an  excellent  method  to  fine  and 

iweeten 
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fwecten  the  future  herbage.  In  March  and 
April  the  grafs  may  be  eaten  as  (hort  and 
clofe  as  poffible,  but  never  later.  If  the 
month  of  May  be  trefpaffed  on  for  only  a 
week,  it  will  very  materially  impair  the  hay 
crop;  the  grafs  will  be  foft  and  woolly,  like 
latter- math. 

When  fpring  feeding  is  finiflied,  the  water 
js  again  neceffary  for  a  few  days  by  way  of 
wetting. 

It  is  remarkable,  that  watering  in  autumn, 
winter,  and  fpring,  will  not  occafion  the  rot 
in  Iheep;  but  has  been  known  to  remove 
the  caufc  from  meadows  which  had  rotted. 
But  if  the  water  be  ufed,  though  only  for  a 
few  days,  in  any  of  the  fummer  months, 
the  pafturage  will  be  unfafe  for  flieep.  Take 
one  inftance :  at  the  beginning  of  July,  the 
hay  being  off,  and  the  river  very  muddy 
from  abundant  rain,  the  water  was  thrown 
over  a  meadow  for  ten  days ;  in  about  a 
month  the  ground  was  covered  with  an  un- 
common luxuriance  of  herbage,  into  which 
eight  found  young  ewes,  and  two  lambs, 
were  turned  to  departure :  the  lambs  were 
killed  fix  weeks  afterwards,  and  had  fymp- 
toms  of  rottennefs ;  and  in  about  a  month 
or  fix  weeks  more,  the  ewes  were  alfo  killed, 

and 
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and  though  they  were  very  fat,  their  livers 
were  putrid,  and  replete  with  the  infe(5k 
'Called  the  fluke,  or  weevil.  This  es^peri- 
ment  afcertains  the  event,  and,  at  the  fame 
time,  proves  that  muddy  water  in  the  fum-^ 

mer  is  much  richer  than  in  the  winter  or 

* 

autumn,  and  may  be  very  advantageoufly 
ufed,  for  a  week  at  leaft,  every  wet  fum- 
mer,  notwithftanding  the  inconvenience  as 
to  flieep. 

All  objeftions  to  watering  meadows  after 
this  method,  fuch  as  cutting  the  ground^ 
laying  out  meadow,  and  other  expencfes; 
that  hay  thus  produced  is  inferior  to  upland 
bay,  &c.  are  abundantly  countervailed  by  ^ 
the  advantages .  The  coarfenefs  of  the  hay 
is  obviated  by  cutting  early,  when  it « will  be 
excellent :  but  thofe  who  are  covetous  of 
having  nearly  three  tons  to  the  acre,  muft  be 
content  with  long,  coarfe  hay. 

The  advantages  are,  the  laqd  and  herbage, 
are  continually  improving,  without  manure;^ 
the  crop  is  not  only  full  and  certain,  but  it 
is  alfo  early.  And  who  is  not  fenfible  of 
the  aflonifhing  effedts  of  early  grafs  on  all. 
forts  of  cattle,  but  particularly  flieep  and 
lambs  ? 

With 


80  MB.   WRlGHT^S   IBRI CATION 

With  thefe  advantages,  it  is  furprifing  that 
the  pradtice  has  not  long  fincc  become  gene- 
ral throughout  the  kingdom.  In  this  neigh- 
bourhood the  moil  infignificant  fpring  or 
rivulet  is  not  fufFered  to  pafs  unreflrained  ; 
and  whenever  a  fudden  fliower  occafions  a 
temporary  flood,  proper  ditches  are  made  to 
receive  the  water,  and  to  fpread  it  equally 
over  the  land ;  but  there  is  no  flream  or  river 
on  which  a  mill  is  or  can  be  eredled,  but 
what  may  be  made  very  enriching  to  a  Certain 
quantity,  if  not  a  large  trad,  of  land. 

In  levelling  a  work  for  irrigation,  care 
(hould  be  taken  to  proportion  the  current  to 
the  diftance :  for  example,  if  the  diftance  is 
one  hundred  yards,  and  the  fall  four  inches^ 
then  it  is  one  inch  fall  to  each  twenty-five 
yards,  and  fo  in  proportion. 


Expla^ 


ige^l 
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Explanation  of  the  annexed  Plates  ^  from 
the  Hijlory  of  Cirencejler. 


Plate  I. 

Reprefents  a  meadow  regular  in  its  fur* 

face  with  the  current  of  the  river,  but  too 

high   to  be  floated  from  the  part   of  the 

ftream  immediately  oppofite  to  it.     In  order, 

therefore,  to  gain  a  fall,  the  water  is  taken 

out  at  a  higher  part  of  the  flream  by  a  con- 

dudlor,  as  at  C,  into  the  feeder,  which  is 

cut  along  the  highefl:  part  of  the  meadow, 

and  has  a  flood  hatch  in    the    mouth   of 

it,  to  admit  or  exclude  the  water  at  pleafure. 

This  condu(S:or  we  will  fuppofe,  for  the  fake 

of  illuflration,  has  only  four  inches  defcent 

in  its  whole  length,  but  the  ftream  in  the 

fame  length  falls  ten  inches;  therefore,  fix 

inches  of  power  are  gained  by  means  of  the 

conductor,  which  is  a  fall  abundantly  fuffi- 

cicnt  for  floating  the  meadow.    By  this  mode 

of  gaining  defcent,  thoufands  of  acres  may 

be  floated,  which  fome  would  think  impof- 

fible  to  be  done. 

G  Fig. 
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Fig.  I  and  2  reprefent  a  tranfverfe  fedliofi 
of  two  ridges,  with  their  fides  or  beds  air 
inlined  plane.  The  floating  gutters,  or 
troughs,  as  we  fometimes  call  them,  (marked 
F.  G.)  are  drawn  with  double  lines ;  and  the 
ftops  in  thefe  and  the  feeder  are  marked  with 
fmall  circles  and  the  letter  S.  The  drain  cuts 
are  made  with  fingle  lines. 


Plate  II. 

Reprefents  a  floated  meadow,  which  had 
three  parts  confiderably  higher  than  the  ge- 
neral furfacc  of  the  land.  In  order  to  throw 
the  water  over  the  higher  parts,  it  was  ne- 
ceflary  that  each  (hould  be  accommodated 
with  a  feparatc  feeder,  as  fhewn  in  F.  1, 
F.  2,  F.  3,  with  its  ftops,  gutters,  notches, 
and  drains.  In  this  method  the  floating  may 
be  alternate  through  the  winter. 


T 


Plate 


^Q  face  pafftty;^. 
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Plate  III. 

Reprefents  a  fort  of  floating  commonly 
called  catch'Workf  where  the  ditches  are 
vffzde  at  a  diftance  below  each  other,  acrofs 
the  declivity,  to  catch  the  water,  again  and 
again,  from  the  top  to  the  bottom  of  the 
meadow.  It  is  evident  that  the  upper  beds 
milft  receive  more  than  their  Ihare  of  the 
nutriment  that  is  depofited.  This  method 
ihould  never  be  ufed  but  where  the  declivity 
is  too  great  to  admit  the  floating  gutters  to 
point  down  the  dcfccnt,  as  in  the  other 
method. 


On 


In 
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In  December  and  January,  fays  Mr. 
Wright,  they  are  careful  to  (helter  the  lands 
from  frofty  nights,  by  keeping  the  w^ter 
flowed  over  it.  In  Febiliary  they  enjoin  a 
more  particular  care  not  to  let  the  water  re- 
main many  days,  ort  account  of  a  white 
fcLtm  which  arifes,  and  is  very  injurious  to 
the  grafs ;  and  the  danger  of  killing  the 
grafs  by  the  froft  at  this  feafori. 

The  only  way  to  avoid  both  thefe  rifques, 
Mr.  Wright  fays,  is  to  take  the  water  off  in 
the  day,  and  turil  it  on  at  night;  for  it  is 
otily  When  the  grafs  is  wet,  that  thfe  froft  is 
fo  petniciou^. 

Ml".  Bofwell,  on  the  contrary,  condemns 
this  dodlrine,  and  fays,  that  although  the 
warmth  of  the  fun  is  feldom  fufficient  to 
have  an  efFedt  upon  the  water  in  the  month 
of  February,  that  it  is  not  uncommon  in 
that  month  to  have  the  waters  kept  upon  the 
ineadows  for  a  fortnight  or  more;  and  that 
as  the  froft  fometimes  freezes  up  the  hatches 
or  flood-gates  in  one  night,  meadows  are 
covered  for  feveral  weeks  with  ice ;  and  that 
when  the  froft  is  gone  off,  thofe  meadows 
always  fliew  the  fineft  verdure  fooner.     I 

incline 
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incline  to  coincide  with  Mr.  Bofwell  on 
what  I  have  remarked  in  regard  to  a  crop  of 
wheat  being  covered  with  fnow,  as  a  (helter 
againft  the  chilling  blaft ;  and  for  fome  otiier 
reafons  which  are  better  explained  in  my  two 
J)apers,  publiflied  in  the  two  Numbers  of  the 
Monthly  Magazine,  for  the  months  of  Fe- 
bruary and  March  laft,  oh  the  caufes  which 
afiedl  the  climate  of  North  'America :  jnet  I 
am  loth  to  diftruft  Mr.  Wright's  obfervations, 
and  am  rather  difpofed  to  believe  that  there 
is  fome  overfight  in  the  bufinefs,  or  fome 
unobferved  principle  or  other  which  might 
reconcile  their  feeming  contradidlions. 

Mr.  Wright  feems  to  think,  that  as  much 
water  as  will  cover  the  fur  face  barely,  is 
fufficient  at  this  feafon.  Mr.  Bofwell  thinks 
otherwife.  At  the  beginning  of  May,  juft 
after  the  fpring  feed  is  eaten  down,  the  mea« 
dows  are  to  be  irrigated ;  and  the  fame  ihould 
be  done  after  taking  off  the  hay.  I  myfelf 
have  a  tra<3:  of  land  in  the  Tennaflee  country 
in  N.  America,  upon  which  I  refided  during 
the  hand  winter,  1779-80.  On  this  trafl: 
was  a  fmall  piece  of  upland  meadow,  of  the 
kind  of  grafs  known  in  America  by  the 
name  of  Timothy,  but  the  Englifli  name  of 

G  3  which 
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which  is  unknown  to  me  *.  The  fnow  was 
at  this  time  and  place  nearly  ten  inches  deep  ; 
and  fo  frozen,  for  nearly  ten  weeks  without 
intermiffion,  that  the  waters  were  clofed  up, 
fo  as  to  produce  an  amazing  deftru(5lion  of 
outlying  cattle  and  horfes;  the  deer  and 
other  game  fufFered  almoft  an  extirpation  in 
many  of  the  nearcfl:  hunting  grounds ;  and, 
without  exaggeration,  the  wild  turkies  were 
fo  tatned  from  the  trees,  as  to  feed  among 
the  poultry  at  the  cottage  doors.  Even  this 
fevere  froft  had  no  effeft  on  the  Timothy 
grafs ;  or,  at  moft,  a  very  partial  one ;  and 
the  herbage  of  the  meadow  made  an  early 
and  luxuriant  appearance  on  the  approach  of 
fpring. 

I  have  not  been  able  to  come  at  Mr.  Bly  the*s 
work,  the  Improver  improved^  of  which 
Mr.  Bofwell  fpeaks  highly,  as  a  ufeful  book 
on  Agriculture,  and  in  refped:  to  its  general 
information  on  the  fubjedt  of  irrigation. 
But  I  fhall  endeavour  to  draw  from  the  latter 
fome  of  thofe  ufeful  lights  which  may  be 
jTeafonably  expe<5ted  from  fo  able  a  practical 
farmer. 

*  Since  writing  this,  I  obferve  Mr.  Strickland  fiippofcs 
it  to  be  xhc  phkum  pratenji  oi  Withering,  variety  nodofum. 

This 
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« 

This  gentleman  adopts  Mr;  Kent's  max- 
im, in  which  all  the  praftical  farmers  we 
meet  with  feem  to  concur  j  and  many  of 
them  adduce  the  moft  fatisfaiSory  proofs 
of  its  folidity*.  *•  Flooding  is  truly  the 
befl  of  all  improvements^  where  it  can  be 
effeded  ;  and  there  ought  not  to  he  a  Jingle 
acre  of  land  negleEled  which  is  capable  of 
it.'' 

Mr.  Bofwell,  fpeaking  of  the  kind  of 
lands  which  are  capable  of  being  zoatered^ 
goes  into  qualities  of  the  foil,  and  circum- 
flances  which  feem  proper  fubjeSs  of  in- 
formation to  pra6lical  irrigators,  who  fhould 
endeavour  to  know  every  thing.  In  regard 
to  the  proportion  of  lands  which  may-  be 
watered,  he  feems  to  confine  himfelf  to  thofe 
principally  which  come  either  under  the  level 
of  nature,  or  require  very  little  affiftance  of 
art.  But  as  my  idea  of  adopting  national 
machinery 9  is  competent  to  humble  the 
mountain  top  to  the  offices  of  aration,  I  fhall 
pafs  this  part  over. 

It  feems  proper  to  take  notice  of  the  va- 
rious implements  of  irrigation  which  arc 
ufed  in  Dorfetfhire,  according  to  Mr.  Bof- 

*  Kent's  Hints  to  the  Landed  lotereft. 

weirs 
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well*s  methpd  of  watering.  He  enumerates 
the  water-level;  the  line-reel,  and  breaft^ 
plough;  fpades,  peculiarly  adapted  to  irri- 
gation ;  the  crefcent ;  wheel-barrpws ;  hand- 
barrows  ;  three^wheeled  carts ;  fcy'thes ; 
forks ;  long-tined  crooks ;  ftout  large  water- 
boots.  I  (hall  venture  to  give  his  explana- 
tion of  fuch  as  are  out  of  the  courfe  of  ordi- 
nary obfervation;  ufing  my  own  remarks 
ipvhete  I  think  an  advantage  may  not  have 
occurred  to  him. 


Watet'^Uvels. 

» 

As  the  fcience  of  levelling  is  reduced  to 
mathematical  nicety,  and  a  great  variety  of 
ihftruments  are  now  in  ufe  among  profef- 
fional  engineers,  fuch  as  every  gentleman 
fliould  employ  where  he  means  to  render  his 
works  permanent  and  efFe(5live,  I  fhall  only 
notice  fuch  rules  of  conducting  the  levels  of 
irrigation  as  are  commonly  obferved  by  the' 
workmen.  The  workmen,  Mr.  Bofwell* 
fays,  difpenfe  with  the  ufe  of  the  inflrument, 

■ 

*.BofweIl  on  Water  Meadows,  p.  16. 

bnnging 
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bringing  the  water  after  them  to  work  by. 
In  drawing  a  main,  they  begin  at  the  head, 
and  work  deep  enough  for  the  water  to  fol- 
low them.  In  drawing  a  tail  drain,  they 
begin  at  the  lower  end  of '  it,  and  work  up- 
wards, to  let  the  tail-water  come  after  them. 
— This  method  obtains  the  cxadleft  level. 


The  line,  rule,  and  breaji-plougk. 

I  (hall  fay  nothing  of  the  two  firfl:,  which 
are  known  to  every  body.  The  breaft- 
plough  is  an  implement  ufed  in  the  agricul- 
tural office  of  burn^beating,  or  denjhiring. 
It  is  formed  fomewhat  in  the  manner  of  a 
fpade,  with  broad  wings  fuitable,  to  take  a 
good  width  of  fod  or  fwarth ;  for  the  get- 
ting whereof  it  is  much  ufed  in  the  County 
of  Lancafter,  and  other  turf  countries.  It  is 
fixed  upon  a  long  handle  or  helve,  with  a 
crofs  handle  and  breaft-piece  to  reft  againft 
the  breaft  of  the  man,  who  ufes  it  by  pufti- 
ing  it  forward  before  him.  By  giving  the 
blade  of  the  fpade  a  fuitable  Ihape,  it  may 
be  alfo  ufed  to  advantage  in  clearing  out  the 
bottom  of  drains,  ditches,  &c.     There  is  a 

fimilar 
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firnilar  implement  ufed,  in  Lancalhire,  in  a 
different  way,  by  pufliing  it  with  the  thigh, 
againft  which  a  large  wooden  head  or  but- 
ton is  fo  contrived  as  to  reft. 


Spades. 

The  ftems  of  fpades  for  irrigation  arc 
confiderably  more  crooked  than  other  fpades ; 
fo  that  the  workman,  in  the  bottom  of  the 
ditch,  may  be  able  to  make  his  drain  or 
trench  frtiooth  and  even,  when  ftanding  in  a 
working  pofition.  The  bit  is  made  of  iron, 
about  a  foot  wide  in  the  middle,  terminating 
in  a  point,  having  a  thick  ridge  down  the 
middle,  and  thin  and  Iharp  on  the  edges : 
when  worn  thin  amd  narrow,  thefe  arc  ufed 
for  the  fmaJler  trenches,  and  others  are  re- 
placed for  the  larger. 


Cfefcent. 

This  inftrumcnt  is  made  like  a  "gardener's 
edging  knife,  but  largcr>  in  the  form  of  a 
crefcent,  very  thin  and  well  ftcclcd,  having 

a  ftem 
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a  ftem  about  three  feet  long,  with  a  crofs- 
handle  to  bear  upon.  Its  ufe  is  to  trace  out 
the  fides  of  the  mains,  trenches,  drains,  &c. 
which,  Mr.  Bofwell  fays,  it  does  very  ex- 
peditioufly,  and  with  eafe  to  the  workmen, 
where  the  land  is  free  from  ftones.  . 


Wheel^barrows. 

Thofe  for  this  ufe  are  made  open^  with 
out  fides  or  hinder  part.  They  are  princi- 
pally for  conveying  fods,  &c. ;  for  embank- 
ing, damming,  &c. 


Hand-barrows. 


Where  the  ground  is  foft  and  flooded,  it 
becomes  neceflary  to  fubftitute  thefe  in  lieu 
of  wheel-barrows,  for  conveying  clods  of 
earth,  &c. 


Three^ 
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Three-wheeled  Carts. 

Thefe  appear  to  be  in  ufe  in  Dorfet ;  and 
I  prefume  with  a  broad  tread  or  tire.  Their 
utility  in  water-meadows  is  obvious ;  as  the 
wheels  do  not  follow  each  other  in  the 
track,  and  as  a  proportion  of  the  weight  is 
borne  upon  each  wheel  in  a  triangular  form, 
which  will,  be  Icfs  fubjeft  to  cut  and  fink 
into  the  {oil. 


Scythes. 

Both  fhort  and  narrow  fcythes  are  im- 
plements of  frequent  ufe  during  the  running 
of  the  water :  they  are  then  ufed  to  take 
away  the  weeds  and  fuperfluous  grafs. 


Forks  and  Crooks. 


Thefe  are  conftantly  wanted  during  the 
ti,mes  when  it  is  neceflary  to  clear  the  drains 
of  weeds  and  roots.     The  crooks  are  formed 

with 
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with  long  tines  for  this  pUrpdfe,  fimilar  to  ^ 
dung-dragg.  Thefe  fliould  be  made  light 
and  with  long  ftefaid,  fo  that,  the  workmen 
can  reach  into  deep  water  with  them,  to 
clear  the  flream  from  obilrudions. 


Stout  large^topped  Boots. 


The  tops  of  thefe  (hould  draw  halfway 
up  the  thigh  or  better ;  they  fliould  be  ftout 
leather,  well  greafed  with  tallow,  fo  as  to 
refift  running  water  for  ten  or  twelve  hours 
together  j  and  fliould  be  large  enough  to  ad« 
mit  of  fluffing  them  down  with  hay  all 
round  the  legs.  The  watermen's  boots  ufed 
irt  the  New  England  and  Newfoundland 
fiflieries,  would  apply  w^ell  in  this  cafe. 
There  are  feveral  other  implements  that  Mr. 
Bofwell  has  not  noticed^  which  appear  to 
roe  to  apply  well  to  the  management  of 
water-meadows,  where  there  are  hedge9> 
woody  countries,  briars,  &c.  —  Such,  for 
inflsance,  as  fpr outing-hoes ^  weedzng-hoes, 
briar-hooks^  mole-rakes^  deck-crows^  gripes 
for  drawirkg  weeds  ^  horfe^-jUighs^  turf'- 
jpadtfi^  &c.  which,  I  thinks  will  often  be 

found 


06       TECHNICAL    TERMS    IN    IRRIGATION 

A  trunk  is  literally  a  covered  fluicfe,  and 
is  fo  conftrudted  in  all  cafes  where  two 
ftreams  of  water  are  to  crofs  each  other  at 
the  point  of  difcharge,  or  if  it  is  to  fcrve  as 
a  bridge. 

A  carriage  is  a  fmall  fpecies  of  wooden 
dr  brick  aquedudt,  built  open,  for  the  pur- 
pofe  of  carrying  one  ilream  over  another. 
Mr.  Bofwell  confiders  this  the  moft  cxpcn* 
five  conveyance  belonging  to  Watering. 

A  drain-Jluice,  or  drain^trunk,  fays  Mn 
Bofwell,  fhould  always  be  placed  in  the 
loweft  part  of  fome  main,  ^s  near  to  the 
head  as  a  drain  can  be  found  that  is  fituated 
low  enough  to  drain  the  main,  &c.  It  is 
placed  with  its  mouth  it  the  bottom  of  the 
main,  and  let  down  into  the  bank,  and  from 
its  other  end  a  drain  is  cut  to  communicate 
with  fome  trench-drain  that  is  neareil«  This 
contrivance  is  ufed  to  carry  off  the  leakage 
thi'ough  the  hatches  when  they  are  fhut  doWti 
to  convey  the  Watet  to  other  grounds,  or  to 
repair  the  main,  &c. 

Hatches  feem  to  be  literally  another  nazAe 
for  flood-gates,  and  applied  to  the  fame  pur- 
pofes;  they  may,  of  courfe,  be  varioufly 
conftruded.  Mr.  Bofwell  ufes  a  particu- 
lar kind,  with  about  a  foot  to  take  off,  fo  as 

to 
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to  permit  the  water  to  flow  oyer  that  much 
of  the  hatch  where  it  appears  to  be  ufeful 
in  irrigation.  This  method  might,  I  think« 
he  improved  by  conftrudling  the  hatches  in 
the  nwnner  pf  the  kind  of  Venetian  (hades 
which  turn  upofst  an  axis. 

A  headr^main  figni&es  that  part  of  the 
prinnpal  ditch  which  takes  the  water  firft 
out  of  a  river  or  ftream,  for  the  purpofe  of 
diflribution  through  its  fmaller  ramifications. 

&faall  mains  are  the  next  gradation  of 
ditches  which  are  applied  to  diflribution »  by 
means  of  their  communication  between  the 
4iead-main  and  trenches.  Thefe  are,  by 
fome,  confounded  with  other  works,  by  the 
term  C4jmriages. 

A  trench  is  the  lafl  diftribution-ditch  in 
watering,  continuing  to  decreafe  its  dimen* 
(ions  as  it  fpreads  the  water  over  a  greats 
extent  of  ground. 

A  trenck-drain  is  a  deep  ditch  or  drain 
which  meets  the  trenches,  for  the  purpofe  of 
taking  the  water  away  fpeedily  after  the  irri- 
gation 16  performed.  It  (hould  be  cut  paral- 
lel to  the  trench,  and  as  deep  as  the  tail- 
drain  water  will  permit ;  if  pcJIible  io  as  to 
lieach  the  flratum  of  fand,  gravel,  or  clay-*- 
a  %ade's  depth  into  the  hSi  would  be  an  ad- 

H  vantage. 
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vantage.  Its  gradations  are  exadtly  the  re- 
verfe  of  the  trenches,  which  it  meets  in  the 
manner  of  two  forks,  placed  with  their 
'points  into  each  other  at  regular  diftances. 
Its  parts,  of  courfe,  increafe  as  it  receives 
fucceflive  ftreams  to  be  drained  off. 

A  taiUdrain  is  the  principal  ditch  which 
conveys  the  water  out  of  the  meadow.  It 
receives  that  which  all  other  drains  dif- 
charge,  and  fhould  confequently  lead  to. the 
loweft  poflible  point  of  diftharge,  and  the 
neareft  direcftion  which  the  ground,  under 
every  circumftance,  will  permit.  If  ufed 
as  a  fence-ditch,  this  anfwers  a  double  pur- 
pofe. 

A  pane  of  ground  fignifies  the  part  con- 
taining the  grafs  to  be  mown  between  the 
trench  and  trench-drain :  each  of  fuch  ftrips 
of  land  are  called  a  pane. 

A  way  "pane  is  the  ftrip  of  land  left  for 
cartage,  along  the  fide  of  the  main,  being 
watered  from  the  banks  of  the  main,  and 
drained  by  a  parallel  ditch. 

A  bend  is  defined  by  Mr.  Bofwell  to  be/ 
a  ftoppage  made  in  various  parts  of  thofc 
trenches  which  have  a  too'  quick  defcent,  in 
order  to  check  the  water  and  force  it  out  of 
the  trench.  This  is  done  by  leaving  fmall 
,.   '  •  dams 
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dams  of  the  natural  fward  at  proper  places, 
and  cutting  a  fod  out  of  them  wedgeways ; 
fo  as  to  limit  the  impetuofity  of  the  current 
and  give  a  more  equal  diflribution  of  the  . 
water. 

A  gutter  is  a  fmall  grove  cut  from  the 
tails  of  the  trenches,  occafionally;  to  diftri- 
bute  the  water  to  the  utmoft  extent  of  the 
panes  more  equally  than  could  be  efFe(9:ed  by 
the  regular  works,  fo  as  by  this  means  to 
avoid  patch- work  or  omiflions. 

A  catch-drain  is  an  occafional  ditch  which 
is  fometimes  cut  to  carry  the  fame  water 
into  a  fecond  main,  for  the  purpofe  of  ir^ 
'  rigating  a  lower  meadow  or  pane  with  the 
fame  water  which  has  been  ufed.  The 
watermen  confider  it  then,  however,  to  be  in  ^ 
an  impoverifli^d  ftate,  on  account  of  the  par-- 
tides  juft  -dcpofited,  or  communicated  to 
the  lands  above, 

A  pondy  in  irrigation,  is  applied  to  any 
fpot  of  ftagnant  water,  which  is  left  on  the 
ground  in  the  procefs  of  irrigation,  to  the 
detriment  of  the  crop* 

A  turn  of  water,  fignifies  as  mtich  as  qan 
be  diftributed  at  a  fingle  operation,  by  the 
management  of  the  hatches  within  reach  of 

H  a  the 
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the  labourers  emplpyed,  and  as  the  ftre  nrt 
will  fupport. 

^   The  head  of  the  meadow  is  that  part  into 
which  the  main  fir  ft  enters  • 

The  tail  of  the  meadow,  being  the  r^- 
verfe,  is  that  part  where  the  tail-water  laft 
jpaiTes  off  by  the  tail-drain  into  the  natural 
fewer ;  or  where  that  fewer  itfelf  leaves  the 
meadow. 

The  upper  fide  of  the  meadow,  is  that 
which  fronts  the  point  at  which  the  main  qr 
river  entered. 

The  lawer  fide  is,  confequently  the  Je- 
verfe  of  the  above. 

The  upper  pane  is  that  which  lays  above 
the  main,  if  fuch  a  one  be  left. 

As  gentlemen  who  incline  to  irrigate  their 
eftqtes  will,  doubtkf^  procure  the  aid  pf 
pradtical  men,  and  experienced  examples  ^ 
far  as  poflible,  I  (hall  forbear  to  go  into  far- 
ther detail  of  the  practice  in  irrigation  as 
adopted  in  Dorfetfliire. 

There  have  been  fomc  objcftions  raifed 
againft  irrigating  by  art,  in  the  manner  prac- 
tifed  in-Gloucefter  and  Dorfetfliire;  but  I 
think  thefe  have  been  founded  on  a  fuper- 
ficial  view  of  the  fubjed,  and  I  agree  with 

Mr. 
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Mr.  Wright  in  the  arguments  which  he 
ufes  to  refute  them.  If  it  is  faid  that  much 
land  is  wanted  in  cutting  the  drains,  trenches, 
and  mains,  may  it  not  be  alkedi  with  pro- 
priety, if  the  land  does  not  produce  thre% 
times  as  much  grafs  as  before ;  and  if  this 
is  not  to  be  confideral  among  the  moft  in- 
terefting  kinds  of  gain  which  can  be  added  td 
annual  income  ? 

If  it  is  faid  to  be  expenfive;  let  me  alk, 
if  the  money  thus  funk  in  ameliorating  the 
farm,  does  not  return  a  better  intereft,  and 
a  more  jpermanent  one,  than  could  have 
been  obtained  for  the  fame  fum  elfewhere  ? 

If  it  is  faid  that  the  hay  of  thefe  mea- 
dows is  not  fo  good  as  others ;  it  may  be 
replied,  that  the  bejt  proof  of  a  pudding  lies 
in  the  eating :  for  Mr.  Wright  aflures  us, 
that  he  has  feen  a  cow,  fatted  wholly  with 
this  hay,  which  fold  for  twenty  pounds*. 

Some  again,  it  feems,  haveraifed  an  ob- 
jet5kion  to  paying  millers  for  the  ufe  of  wa- 
ter. If  this  were  a  general  cafe,  Jt  would 
apply  with  fome  degree  of  weight,  but  not- 
jnfurmountably.      Mr.  Wright  gives  as   a 

•  Wright  on  the  Water  Mcatlow  of  tJIouccfter, 
p.  14. 

n  3  p  proof 
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proof  of  this,  that  one  meadow  of  fixtecn 
acres^  in  his  parifh,  pays  fix  guineas  per 
annum  to  a  miller  for  the  ufe  of  his  water  j 
and  if  the  proprietor  did  not  find  his  account 
}p.  it,  he  would  certainly  decline  it.  My  plan 
^  for  national  irrigation,  not  only  removes  this 
objecftion  totally,  by  taking  water  from  lakes, 
ponds,  and  rivers,  but  goes  to  affift  both  the 
miller  and  navigable  canals  with  furplu^ 
water;  and  may  furnifh  the  irrigator  with 
fea  water,  containing  falts  iq  abundance. 

If  we  are  permitted,  however,  to  credit 
the  refpeilable  clergyman  who  has  communi- 
cated the  Gloucefterftiire  mode  of  irrigating, 
no  man  ever  yet  repented  a  fair  experiment. 

The   Author  of  a  work  juft  publiflied, 

under  the  title  of  the  New  Farmer's  Calen^ 

* 

dar,  or  Monthly  Remembrancer t  a  book 
which  it  is  to  be  hoped  will  prove  of  fome 
importance  to  practical  farming,  confiderp 
irrigation  as  a  very  excellent,  though  at  the 
fame  time  he  fays,  an  expenfive  and  fre- 
quently difficult  mode  of  improvement :  if 
the  objecSt  of  a  farmer's  care,  however,  is 
admitted,  as  in  other  occupations,  to  con- 
template the  greateft  and  moft  fpeedy  accu- 
mulation of  capital  ftock  as  its  chief  end, 
then  expence  will  prove  only  a  relative  draw- 
back 
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back  upon  a  greater  quantity  of  produce, 
which  gives  the  cultivator  an  increafe  of 
profit  that  he  could  not  by  any  other  means 
attain  •  and  he  will  find  himfelf  poffelTed  of 
all  the  benefits  of  overflow  and  depofited 
fediment,  which  the  Remembrancer  con- 
feffes,  without  dreading  thofe  difficulties 
which  judgment  and  perfeverance  are  con^i- 
petent  to  conquer. . 

Although  this  writer,  as  he  acknowledges, 
has  nevef  paid  much  attention  to  the  practice 
of  irrigation,  he  has  certainly  hit  upon  fome 
of  its  beft  principles,  in  applying  it  to  the 
growth  of  the  crop,  or  the  amelioration  of 
the  foil :  the  chen\ical  virtues  which  it  im- 
parts to  the  earth  are  doubtlefs  to  be  admitted 
as  a  gratuitous  manure,  which  might  other^ 
wife  become  wafted ,  or  generate  nuifance : 
and  I  heartily  accord  in  his  regret,  that  any 
fpring  or  river  in  his  majefty's  dominions  are 
fufFered  to  wafte  the  moft  material  particles 
of  nature's  fructifying  medium,  when  the 
various  ftreams  might  be  eafily  diftributed 
to  the  refpedliVe  calls  of  irrigation,  without 
depredating  the  ordinary  properties  of  their 
pre-exifting  functions.  Thfe  Author  of  this 
Calendar  eftimates  the  irrigation  of  an  acre 
i>f  meadow  at  a  fum  which  would  go  far-  to 

H  4  overturn 
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overturn  my  fyftcm ;  yet  it  is  the  bbjedt  of 
my  fyftem  to  overturn  his  expence ;  and  vvc 
may  perhaps  ultimately  be  both  of  us  right 
in. this  feeming  contradiction .  An  acre  of 
meadow  land,  he  fays,  will  coft  from  three 
to  feven  pounds  to  prepare  it;  that  is,  be- 
tween three  and  fevcn,  or  an  average  of  five 
pounds  for  each  acre  of  a  farm,  I  prefume, 
which  an  individual  undertakes  to  irrigate, 
including  command  of  water;  and,  confef- 
quently,  this  expence  muft  be  repeated  in 
the  undertakings  of  each  and  every  indivi* 
dual.  Yet  if  the  nation  were  to  undertake 
zfyjlem  of  irrigation,  I  apprehend  the  re* 
petition  of  the  heavieft  items  may  be  avoid- 
ed ;  and  the  beauties  of  Mr.  Adam  Smith's 
chapter  on  the  diftribution  of  labour  would 
be  aftonifhingly  exemplified.  The  illuftra- 
tion  which  this  Gentleman  has  chofen,  by 
adopting  a  feledl  inftance  of  improvement 
in  Gloucefteirfhirc,  will,  in  any  event,  add 
ftrength  to  my  propofition,  by  the  demon* 
ftration  of  profit.  On  the  2d  day  of  ApriU 
fays  he,  107  (heep,  8  cows,  and  7  colts, 
were  fed  on  a  piece  of  old  watered  meadow 
of  eight  acres,  during  five  weeks;  that  is  to 
fay,  until  the  time  of  (hutting  up  for  the 
hay  crop,  for  the  keep  of  which  the  prc^ri- 

etof 
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etor  received  j^.35  is.  lod.  after  the  rate  of 
lod,  a  head  per  week  for  the  fhcep,  38,  6d^ 
for  the  cow$,  and  4s*  the  colts.  The  cto^ 
of  hay  was  afterwards  about  fifteen  ton$i 
Which  was  fix  weeks  in  growing. 

Such  a  profit  as  this,  is,  I  apprehend,  (cU 
dom  drawn  from  commercial  capital ;  yet  it 
fliould  be  remembered,  that  irrigation  gave 
this  as  a  fpecimen  of  permanent  produdtioti ; 
not  barely  of  rent,  which,  like  cdmmercc, 
might  be  uncertain^  and  fubje<fl  to  a  fludtua- 
tion  of  proceeds  according  to  the  tide  of  fickle 
prejudice,  or  capricious  opinion. 


'  In  cafes  where  permanency  of  (ihiation« 
and  durability  of  it^aterials,  are  obje6ks  of 
moment,  or  where  the  preference  and  cir- 
ci^mftances  of  the  party  may  juftify  a  pro- 
portionate expence,  the  hydraulic  machine, 
upon  an  ^piproved  Norid  principle,  which 
is  now  offered  to  the  public  by  MeiTrs.  Dixie 
wd  Mapleftcne,  at  their  Factory  in  London, 
may  be  ufefully  applied,  and  increafed  t» 
imy  given  fize  or  capacity. 

The  on6  in  daily  ufe  at  their  fadory  h 
forty  feet  elevation  from  the  lower  level  to 
the  boftom  of  fhe  upper  ciftern ;  and,  it  i« 
fftid,  it  can  raife  one  hundred  gallons  per 

minute 
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minute- by  one  man*s  labour.  The  buckets 
are  made  of  elm,  fitted  upon  two  ropes; 
fo  that  one  bucket  ferves  as  a  cover  to  the 
other  in  their  afcent :  by  which  means,  I 
conceive,  they  may  aot  only  be  conflrui^ed 
fo  as  to  fcrve  each  other  for  lids,  but  the  ro-» 
tary  movement  they  perform  round  the  drum, 
pin,  or  fpocket  wheel  avoids  all  but  the  la- 
teral preflure  of  the  atmofphere;  which, 
comparatively  confidered,  can  fcarce  be  ad- 
mitted as  fridtion.  This  method  of  avoid-' 
ing  any  other  refiftance  than  the  adual  fpe- 
cific  gravity,  and  its  progreffive  accumula- 
tion with  the  increafe  of  diftance  from  the 
revolving  axis,  feems  to  fit  this  machine 
more  particularly  than  the  Spaniih  Noria,  to 
many  ufeful.purpofes^' where  a  great  eleva- 
tion is  demanded;  though,  perhaps,  the 
cheapnefs  of  the  Noria,  and  the  capacity 
of  many  other  cheap  yet  powerful  ma- 
chines that  are  now  in  ufe,  have  a  preference, 
where  only  a  fmall  degree  of  afcent  is  re- 
quired. 

The  coft  of  this  machine  is  five  (hillings 
per  foot  running  meafure ;  fay  ten  (hillings 
.  per  foot  perpendicular  height,  befides  extra 
charges,  which  may  perhaps  amount  to  be- 
tween 
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twecn  fix  and  ten  guineas  more  for  one  of 

m 

forty  feet  elevation. 

In  cafes  where  it  may  be  convenient  to 
ufe  this  machine  for  draining  lands  from  a 
lower  level  to  a  higher,  I  ajpprehend  the  ad- 
dition of  a  little  expence  in  refpeA  to  a  fipw 
feet  elevation,  may  be  confidered  economi- 
cal ;  for  by  this  means  the  water,  which  it 
becomes  neceffary  to  difcharge,  may  be 
thrown  info  the  buckets  of  an  overfliot  wheel 
without  the  expence  of  a  dam;  and,  in 
mountainous  countries,  may  be  applied  to  an 
extent  of  machinery,  and  perhaps  to  a  fuc- 
ceflion  of  water- falls,  without  any  extra 
expence  in  regard  to  a  firft  moving  powec, 
which  may  thus  be  counted  clear  gain. 

It  is  hence  extrenfiely  obvious  to  me,  that 
a  very  interefting  application  of  this  appara- 
tus may  be  made  to  many  of  the  great  me- 
^chanical  and  manufafturing  purpofes  of 
Great  Britain ;  and  perhaps  to  thofe  of  agri- 
cultural irrigation ;  the  feeding  of  canals ; 
and  the  watering  of  cities.  There  is  one 
great  ufe,  however,  which  occurs  to  me, 
in  which  I  think  the  more  wealthy  proprie- 
tors of  houfes  may  profit  by  the  adoption  of 
it  into  their  fyftem  of  houfehold  economy. 
It  has  a  capacity  to  fpare  all  the  cuftomary 

water 


l68  0ixrE  AND  maplestonk's 

water  carrying  up  flairs,  becaulc,  by  the  ex- 
tenfion  of  its  diftributivc  pipes,  the  water 
may  be  more  cafily  condu<5led  info  every 
room  in  the  houfc  by  the  labour  of  one  man, 
than  ten  pails,  perhaps  one,  full,  can  be 
carried  up  to  the  garrets. 

In  paying  a  juft  tribute  to  the  merits  of 
this  profitable  machine,  we  (hould  nevcrthe- 
lefs  remember  that  the  idea  is  by  no  means 
new  :  Meffrs.  Dixie  and  Maplcdone  are  too 
Well  inftrudlcd  in  their  profeffion,  and  too 
tandid  to  invade  the  lefs  improved  merits  of 
the  Noria,  or  the.  more  antient  claims  of 
Collar,  who  feems.to  have  been  the  father 
of  chain  pumps,  and  the  great  grandfather 
of  many  improvements  in  the  hydraulic  art, 
which  have  fucceflivcly  ufurped  their  pa- 
tented ftation  in  the  pedigree  of  mechanic 
genius ;  and  in  the  collateral  application  of 
his  principles  to  folid  operations. 

The  proprietors  of  this  ufeful  implement 
in  its  prcfent  improved  condition  feem  to  be 
contented  with  manufafturing  it  with  buck- 
ets of  Wood,  copper,  pewter,  or  earthen 
ware,  giving  preference  to  pewter  for  its 
fwectnefs  and  durability;  and  they  recom- 
ijnicnd  it  for  the  dcepefl  wells,  rtiines,  quar- 
ries, 
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ries,  coal  pits,  navigations,  breweries,  dif- 
tilleries,  &c.  for  which  its  rotary  movement 
is  particularly  adapted. 

In  Switzerland,  they  have  an  invention 
fimilar  to  this,  which  they  apply  to  a  pump 
by  way  of  valves :  a  rope  is  reeved  through 
the  bore  of  the  pump,  which  is  left  open  at 
both  ends;  blocks  of  wood,  of  an  oval 
figure,  are  threaded  upon  this  rope  in  the 
manner  of  beads,  and  are  confined  to  a  par- 
ticular fpace  from  each  other,  by  means  of 
knots  in  the  rope,  which  is  formed  into  an 
endlefs  ftrap,  paffing  round  a  drum  wheel 
below  the  pump;  and  round  a  fprocket 
-wheel  above  it,  this  firap  pulls  the  blocks 
through  the  pump  barrel,  forcing  the  water 
before  it,  I  have  ft^en  it  in  ufe  in  Spain, 
but  the  frid:ion  is  great  and  diforderly,  and 
I  think  it  better  difpenfed  with. 


»  ; 
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Of  Irrigation  by  means  of  Warping. 


'  It  is  much  to  lamented,  that  in  the  prefent 
ftate  of  agricultural  fcience,  it  is  not  eafy 
for  mert  in  general  to  comprehend  many  lo- 
cal  and  technical  terms  belonging  to  huf- 
bandry.  which,  properly  fpeaking,  are  fitting 
fubjed:s  for  a  Gloffary .  The  refled:ions  of  the 
Board,,  it  is  to  be  hoped,  will  in  due  feafon 
be  awakened  by  this  deficiency;  arid  if  their 
able  Secretary  could  find  time  to  form  a 
more  complete.  Agricultural  Dictionary ,  pi^o- 
greflively  as  .words  occur,  in  addition  to 
thofd  which  aue.  already  explained,  it  would 
probably  be  found  capable  of  fixijig  a  na- 
tional ftandard;  and  would  prove  a  treafure 
in  hufbandry.  A  term  offers  on  the  fubjedt 
I  am  at  prefent  about  to  notice,  which  may 
ferve  as  an  example:  the  word  warping, 
which  is  technically  applied  to  towing  of 
(hips,  and  preparing  webs  of  cloth  for  the 
weaver's  loom,  is  alfo,  I  find,  applied  iii 
agriculture  to  defcribe  that  fpecies  of  irriga- 
tion which  depofits  a  quantity  of  fediment 
from  the  flowing  tide,  and  which  forms  a 

ftratum 
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ftratum  of  foil  or  manure  when  the  waters 
have  receded  from  it. 

This  definition  of  the  word  appears  to  be 
chiefly  limited  to  tide  water  flowing. from 
the  fca ;  though  the  nature  of  the  accumula-^ 
tion  feems  to  be  nearly  the  fame  with  the 
filtage  of  frelh-water  rivers,  the  redundancy 
of  which,  by  way  of  difl:in£tion,  is  called 
flooding. 

This  .  operation,  whereby  foil  is  created, 
is  faid  to  have  originated  within  a  few  years? 
of  the  prefent  time ;  and  various  counties  in 
England  lay  claim  to  the  difcovery,  without 
any  degree  of  acknowledgment  to  the  tuition 
of  Egyptian  hulbandry.  A  late  work,  en- 
titled the  Remembrancer, ,  or  Farmer's  Ca- 
lendar, attributes  the  primary  praiSlice  to  the 
county  of  Lincoln,  while  others  beftow.  the 
laurels  on  the  county  of  York:  but  all  feem 
to  agree,  that  although  the  works  are,  in 
the  firfl:  inftance,  expenfive,  there  arc  few, 
if  any,  cafes'  where  money  can  be  more  ad- 
van  tageoufly  laid  out* 

The  fertility  of  the  iNile  affords  a  flitnulus 
to  exertion,  which  ihould  be  ever  prefeiiC 
before  the  warper ;  and  I  avail  my felf  of  a 
few  Britiih  examples  which  Sir  John  Sinclair 
has  kindly  fuggcfted  to  me,  for  the  purpofc 

of 
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of  fenderlng  this  difcovery  more  generally 
known. 

The  pratftic^  of  carping,  although  one 
of  the  mcfSi  importstnt  improvements  in  huf- 
bahdry,  U  fo  local,  fo  limited  in  its  extent, 
and  fo  partially  underilood,  that  I  fliall  need 
HO  apology  for  dwelling  at  fome  length  upon 
the  iubjedi":  fa  far,  indeed,  as  examples 
have  occurred  through  this  reference,  or  in 
the  fiirveys  •  reported  to  th^  Board  of  Agri- 
rulturc,  i  rauft  beg  the  popular  indulgence, 
and  avail  my  (elf  c£  the  meams  which  are  to  be 
obtained  fop  rendering  my  book  tiiore  dif- 
tfibuttvely  ufefiil  m  agricultural  experiments 
md  pra^ice*   . 

Whether  this  in^ftimable  icience  owes  its 
birth  to  the  ir)i»idatipna  of  Egypt,  or  to 
more  modem  ditcoVeri^s,  is,  pelrhqips,  a 
i]oeftj4)ii  of  fome  tfottbt  i  fo  far  as  the  prac^ 
fiice  has  become  kmou^  and  propagated  under 
the  tevm  by  il^hkh  ir  is  deiignatsd  in  this 
ooxinttfj  England^  it  is  even  doubtful.  The 
Weft  Riding  of  Yorkfliirc,  w^  find,  layfi 
<daim  to  i<t6L  origkiajlty  j  though  the  nature 
4ff  tiie  Um  in  Linookidure  and  Cambridge 
Ceems  to  jitidicate  an  equal  pretenfion  on'their 
piins.  In  ej^er  cafe  it  i^  obvious  tksit  the 
ricbeft  kkid^  fupci^ratum  is  created  by  it^ 

and 
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and  the  Agricultural  Surveys,  where  this 
fpecieS'Of  improvement  has  been  noticed, 
are  in  unifon  to  fupport  this  more  effential 
conclufion. 

The  method  recommended  by  Lord 
Hawke*  is,  to  bank  the  land,  which  is  to  be 
warped,  againft  the  river;  floping  the  banks 
on  each  fide  of  their  crown  or  top,  at  the 
rate  of  three  feet  to  every  one  foot  perpen- 
dicular rife.  The  height  and  breadth  of  the 
top  will,  of  courfe,  be  regulated  by  the 
ftrength  of  the  tide  apd  depth  of  the  water  ; 
for  the  obje£t  is  to  command  the  land  and 
water  at  pleafure.  The  openings  or  fluices 
in  the  banks  are  a  fmaller  or  greater  number, 
according  with  the  extent  of  the  land  to  be 
warped,  and  the  fancy  of  the  proprietor; 
but,  in  general,  there  are  only  two  fluices; 
oqe  called  the  Jloodgate,  to  admit ;  and  the 
other  called  the  dough,  to  let-  off  tke  water 
gently.  Thefe,  Lord  Hawke  fays,  are 
enough  for  ten  or  fifteen  acres. 

"  When  the  fpring  tide  begins  to  ebb," 
fays  his  Lordfliip,  **  the  floodgate  is  opened 
to  admit  the  tide,  the  clough  having  beMji 
previoufly   fliut  by   the    weight  of  \vatei? 


• 


See  Agricultural  Survey  of  Yorkfliirc  (W.  R.)  p.  164. 
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brought  up  the  river  by  the  flow  of  the  tidt. 
As  the  tide  ebbs  down  the  river,  the  weight 
or  preiTure  of  water  being  taken  from  the 
outfide  of  the  clough  next  the  river,  the  tide- 
water that  has  been  previoufly  admitted  by 
the  floodgate  opens  the  clough  again,  and 
difcfaarges  itfelf  flowly  but  completely  thro* 
it.  The  cloughs  are  fo  cpnftrudted  as  to  let 
the  water  run  off,  between  the  ebb  of  the 
tide  admitted,  and  the  flow  of  the  next;  and 
to  this  point  particular  attention  is  paid. 
The  floodgates  are  placed  fo  high  as  only  to 
let  in  the  fpring-tides  when  opened:  they 
are  placed  above  the  level  of  the  common 
tides." 

We  learn,  alfOj  from  his  Lordfliip's  ac- 
count that  it  is  cufl;omary  to  plant  willows 
in  front  of  the  banks  as  a  prote^ion  f  but 
not  on  the  banks,  becaufe  this  would  give 
the  wind  a  fufficient  power  to  (hake  and  in- 
jure them. 

Lands  (ituated  like  thofe  at  RadclifFc,  be^* 
neath  the  level  of  the  fpringMdes^  appear 
to  be  the  moft  fuitable  for  warping;  al- 
though it  is  the  practice  to  vvarp  thofe  of  * 
other  defcriptions,  and  to  warp  one  year 
in  feven,  which  is  deemed  fufficient. 

Lord  Hawke  mentions  an  inftance  of  a 

field 
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field  of  good-for-nothing  com  land,  which 
was  raifed  to  fourteen  inches  of  warp  in 
three  years,  and  then  fowcd  with  beans.. 
From  this  crop  he  expedted  eight  quarters. 
The  warp  confifts  of  the  mud  and  falts 
which  the  ebbing  tide  depofits ;  and  this  is 
more  or  lefs  according  to  the  diflance  from 
the  Humber.  Near  Howden,  fays  my 
Lord,  one  tide  will  depofit  an  inch  of  mud. 
**  Cherry  Cob  Sands,*'  lays  he,  *'  werq. 
gained  from  the  Humber  by  warping ;  they 
are  fuppofed  to  be  four  yards  thick  of  warp 
at  leaft;  fome  of  thofe  were  ploughed  for 
twelve,  fourteen,  or  fix  teen  years,  before 
they  would  grow  grafs  feeds.  The  land/* 
fays  he,  *'  mufi:  be  in  tillage  for  fome  con?- 
fiderable  time  after  warping — for  fix  years 
at  leaA.  The  land»  if  laid  down  to  grafs, 
and  continued  ia  grafs,  is  not  warped ;  for 
the  falts  in  the  mud  would  infallibly  kill  the 
grafs  feeds.  When  it  is  propofed  to  fow 
the  land  again  with  corn,  then  the  land  k 
warped  i  when  they  find  the  grafe  decline,^ 
then  they  warp  and  plough  it  out.  As  the 
land  varies  in  quality,  fo  does  the  time  in 
which  it  will  produce  good  grafs :  the  land 
is  never  fallowed  but  in  the  year  when  it  is 
warped." 

I  2  Mr. 
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*Mr.  Day,  of  Doncafter,  conceives  the 
pradlice  of  warping  in  the  low  part  of  the 
weft  riding  of  Yorkdiire,  to  have  originated 
from  thef  tides  overflowing  the  banks  of  the 
river,  and  depofitirlg  a  fediment  which  was 
found  to  produce  luxuriant  crops  of  corn. 
A  farmer,  it  feems,  gained  light  on  the  fub- 
jedl  from  this  cafualty ;  and  obtained  leave 
to  lay  a  tunnel  of  a  few  inches  fquare  through 
the  embankments  of  Hatfield  Chace,  for  the 
purpofc  of  warping  his  lands,  on  giving  a 
fatisfadlory  fecurity  in  regard  to  the  confe- 
quences  of  his  undertaking.  It  is  faid,  by 
this  gentleman,  that  warping  has  only  been 
fpreading  its  beneficial  influence  by  artificial 
pra(5lice,  in  this  country,  about  twenty  or 
twenty-five  years.  It  is  to  be  hoped,  how- 
ever, that  the  interefting  advantages  we  (hall 
be  enabled  to  exemplify  in  this  book,  will 
contribute'  fpeedily  to  extend  this  very  pro- 
fitable acquifition  towards  the  extermina- 
tion of  fcarcity. 

Mr.  Day  confiders  the  expence  of  warp- 
ing to  be  influenced  greatly  by  the  fituation 
of  the  lands,  and  the  courfe  and  diAance 
which  the  warp  is  to  be  conduced.     He 

•  Ag.  Rep.  W.  R.  Yorkfliire,  p.  166* 
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f^ySy  **  ift,  The  fituation  of  the  lands  is  to 
be  confidered.  2dly,  The  quantity  of  land 
the  fame  drains  and  doughs  will  be  fuf- 
ficient  to  warp.  3dly,  The  expence  of 
building  the  doughs,  cutting  the  drains, 
embanking  the  lands,  &c.  An  eftimate  of 
which  expence  being  made,  then  it  will  be 
neceflary  to  know  the  number  of  acres  fuch 
doughs  and  drains  will  warp,  before  any 
eftimate  per  acre  can  be  mide.** 

It  is  thus  clear,  that  the  expence  of  warp- 
ing per  acre  will  depend  greatly  on  the  ex- 
tent of  land  which  may  be  overflowed  by 
one  and  the  fame  fet  of  drains  and  doughs. 
Mr.  Day  thinks  that  great  quantities  of  land 
in  the  country  might  be  warped  at  fo  fmall 
an  expence  as  from  four  to  eight  pounds 
per  acre ;  and  he  ftates  the  advantages  gained 
at  various  rates,  from  five  to  fifty  pounds 
per  acre;  and  confiders  the  greateft  ad  van-- 
tage  to  arife  from  warping  the  worft  and 
moft  porous  land  *. 

In  enumerating  the  advantages  that  accrue 
from  warping,  thiS'  gentleman  fays  the  land 
will  bring  very  large  crops  for  feveral  years 
afterwards  without  any  further  manure ;  and 

•  Ag.  Survey  York.  W.  R.  p.  i68. 
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that  warping  may  be  ealily  repeated  at  a 
fmall  expence  by  opening  the  old  drains, 
which  may  fervc  in  the  interim  for  draining 
the  land  if  it  ftiould  be  neceflary.  He  re- 
commends the  culture  of  oats  for  the  firft 
crop  after  ^warping ;  and  thinks  this  prac- 
tice better  adapted  to  oats,  wheat,  or  beans, 
than  to  barley;  which  laft  is.  rendered  too 
ftrong  and  coarfe  by  the  great  fertility  of  the 
foil.  He  recommends,  however,  a  coat  of 
warp  whenever  the  land  is  fallowed ;  and 
confiders  this  management,  above  all  other 
kinds;  the  cheapeft,  when  properly  applied. 

Mr.  Day  defines  warp  to  be  the  fedimcnt 
left  upon  the  lind  by  flooding  it  with  tide 
water.  It  feems  to  be  the  letting  in  water 
where  the  tide  flows  that  is  termed  warping ; 
letting  in  frefli  water  from  a  river,  though 
by  a  fimilar  operation,  would  be  called 
JLooding^  and  not  warping.  The  benefit  de- 
rived from  warp  appears  to  reft  in  the  faline 
particles,  and  a  greater  depofit  of  fediment 
than  can  be  generally  obtained  from  freih 
water  floodings.  He  recommends  June, 
July,  and  Auguft,  as  the  bcft  months  for 
warping ;  becaufe,  at  this  feafon  the  foil  is 
in  its  dryefl*  ftate,  and  of  courfe  the  moft 
fufceptible  of  thofc  impregnations  and  ac- 

quifitions 
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quifitions  which  are  received  in  the  afts  of 
abforption  and  adhefion.  He  confiders  wet 
feafons  the  leaft  proper  for  warping;  be- 
caufe  the  redundancy  of  frefli  water,  which 
becomes  mixed  with  the  muddy  tide  mull 
necefTarily  weaken  the  faturation,  and  render 
it  lefs  capable  of  depofiting  fediment.  'Land 
thus  manured  is  deemed  to  be  the  beft  for 
potatoes,  and  far  the  moft  productive. 

The  depth  of  the  water  to  be  ufed  for 
warpingt  wijl  vary  according  to  the  furface 
of  the  fdil ;  nor  is  it  material  that  it  ihould 
be  always  at  the  fame  height,  although  it  is 
well  to  retain  a  depth  of  three  or  four  feet 
where  the  fituation  and  embankments  will 
admit  of  it.  Mr.  Day  attributes  the  firft 
experiment  in  warping  to  Mr.  Richard  Jen- 
nings, of  Armin  near  Howden,  about  fifty 
years  ago.  It  was  next  attempted,  he  fays, 
by  a  Mr.  Farham,  fteward  to  a  Mr.  Twifle- 
ton  of  RawclifFe ;  and  by  a  Mr.  Mould,  of 
Potter  Grange,  about  forty  years  ago;  fincc 
when  it  has  been  gaining  ground  in  pradlice. 
I  merely  mention  thefe  particulars  as  a  re* 
ferencc  to  claims  for  the  honour  of  this  ufe- 
ful  difcoyery,  without  any  defign  to  change 
the  ground  on  which  I  find  the  various  prc- 
tenfions, 

I  4  The 
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The  Secretary  to  the  Board  of  Agricul- 
ture has  paid. minute  attention  to  the  fubjed: 
of  wcarping  in  the  County  of  Lincoln ,-  and 
fpeaks  of  it  as  one  of  the  moft  Angular  and 
interefting  improvements  in  hufbandry  which 
he  has  any  where  heard  of*.  * 

*'  The  water  of  the  tides  that  come  up 
the  Trent,  Ouze,  Dun,  and  .other  rivers," 
fays  he,  **  which  empty  themfelves  into  the 
great  eftuary  of  the  Humber,  is  muddy  to 
an  excefs  ;  in  fo  much,  that  in  fuijimer  if  a 
cylindrical  glafs,  twelve  or  fifteen  inches 
long,  be  filled  with  it,  it  will  prefently  de- 
pofit  an  inch,  and  fometimes  more,  of  what 
is  called  warp,    "f  Where  it  comes  from",  is  a 

difpute, 

*  See  Ag,  Surv.  of  Lincoln,  p.  2t6. 

t  A  fimilar  queftion  fuggefted  itfelf  to  niy  mind  a 
year  or  two  ago,  on  obferving  the  accumulation  of  filt 
in  the  Oufe,  and  other  rivers  of  the  fen  countries,  fmce 
the  period  of  the  Roman  poiTeflions  there,  as  reprefented 
in  the  loofe  exifting  documents  concerning  drainage.  It 
appears  to  me  to  be  a  matter  of  importance  to  the  en- 
gineering of  that  country,  to  afcertain  the  precife  points 
of  deep  water  outfall  into  the  North  Sea  \  and  to  trace, 
as  far  as  prafticable,  the  exaft  tendency  of  the  undertow 
channel,  even  to  the  fartheft  extent  of  foundings :  ,for  it 
would  feem  to  be  a  fruitlefs  operation  to  repeat  a  fyf- 
tem  of  error,  which  drains  one  man's  land  to  drown 
another's ;  and  which  will  for  ever  be  the  cafe  while  a 

mere 


WABPIN6    IK    LINCOLNSHIRBt  121 

difpute.  The  .  Humber,  at  its  mouth,  is 
clejjr  water ;  and  no  floods  in  the  countries 
waflied  by  the  warp  rivers  bring  it,  but,  on 
the  contrary,  do  much  mifchief  by  fpoiling 
the  warp.  , 

In 

•      '  .* 

mere  furface-view  of  the  fubje(fl  is  palmed  upon  the 
parties  concerned,  for  profef&dnal  knowledge.  An  in- 
vedigation  of  the  reports  on  this  particular,  ythtn  made 
by  men  of  fcience,  will  eafily  difcover  xhe  fortunate  man 
to  whofe  popular  opinion  I  allude  \  I  truft  the  very 
honourable  profeflion  of  engineers,  to  feveral  of  whom  I 
am  now  perfonally  known,  will  not  think  me  fo  illiberal 
as  to  hint  at  any  general  refledion.  To  return  however 
to  the  points  I  have  often  been  perfuaded  that  the  extreme 
degree  of  filtage  which  thefe  rivers  admit,  owes  its  ex- 
iftence  to  a  caufe  fo  far  back,  that  it  mud  for  ever  hinge 
on  conjecture.  The  fedions  of  the  land  on  the  coaft  of 
France  and  England,  as  well  as  the  intermediate  found- 
ings, and  the  aAion  of  the  tides  upon  the  part  called  the 
Rip  RapSy  (fr6m  the  motion  which  the  meeting  of  the 
waters  occafions),  indicate  very  ftrohgly,  I  think,  that 
the  period  once  exifted  when  the  countries  of  France 
and  England  formed  one  land ;  and  the  channel  itfelf 
was  no  more  than  a  river.  However  furprifing  it  majr 
be  thought,  at  firfl  view,  that  fuch  an  aftonifliing  convuU 
fion  of  nature  ihould  have  happened,  as  that  which  muft 
have  been  required  to  rend  and  feparate  fuch  a  vail  body 

■ 

of  earth,  and  to  fcatrer  it  about  in  the  North  Sea,  from 
whence  the  continual  fri£tion  of  the  tides  muft  have  been 
gradually  (hifting  it  about  for  many  thoufand  years,  it  is 

not 


1 
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In  the  very  drieft  feafons,  and  longefl; 
droughts,  it  is  beft  and  moft  plentifiil.  The 
improvement  is  perfeftly  finiple,  and  con-? 
lifts  in  nothing  more  than  letting  in  the 

tide 

not  wholly  improbable  or  without  corroborating    ex- 
amples which  are  better  known  to  us. 

The  remains  of  the  Godwin  Sands  are  a  difcernabh 
Tubjea ;  and  records  afford  a  more  diftant  knowledge 
of  their  hiftory. 

Chartley-moor,  in  Lancafliire,  according  to  Leiand, 
Vol.  VII.  p.  49.  (See  Lancafter  Surv.  p.  105.)  was  the 
fubjeft  of  an  extracn-dinary  convulfion  in  former  days  ; 
and  the  hiftorical  account  informs  ns^  that  not  only  a 
pa/t  of  that  tra6t  of  land  was  precipitated  into  the  river 
Merff,  but  that  it  was  alfo  diftributed  along  the  fhores  of 
Wales,  the  Ifle  of  Man,  and  even  Tome  of  it  into  Irelaixi. 
A  fmiilar  breach,  on  this  fmall  fcale  of  extraordinary 
events^  happened  many  years  ago  at  Daggenham,  upon 
the  river  Thames ;  and  there  are  many  other  inflances 
in  Great  Britain. 

In  the  year  1782,  I  was  myfelf  on  board  a  veflel  then 
cruiflng  along  the  American  coaft,  at  a  place  called 
Harvey's  Quarters,  not  far  from  the  mouth  of  Little  Egg- 
harbour  river ;  and,  in  viewing  feveral  wrecks  which 
were  vifible  at  Jow  water,  a  Mr.  Willis,  then  on  board, 
aiTured  me,  that,  within  thirty  years  before  that  time,  he 
had  purchafed  mellons  of  Mr.  Harvey's  negroes,  who 
then  refided  at  that  eftate,  which  was  a  confiderable  trad 
of  land :  at  prefent  the  fhoals  formed  by  its  remains  ex- 
tend far  from  the  /bores  of  the  main  land. 

I  think 
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tide  at  high  water,  to  depofit  the  warp,  and 
permitthig  it  to  run  off  again  as  the  ti^de 
falls ;  this  is  the  aim  and  effedt.  Buttoren-* 
der  it  efficacious,  the  water  mud  be  at  com-* 
mand,  to  keep  it  out  and  let  it  in  at  pleafure  j 
fo  that  there  muft  not  only  be  a  cut  or  canal 
made  to  join  the  river,  but  a  (luice  at  the 
mouth  to  open  or  (hut  as  wanted;  and  that 
the  water  may  be  of  a  proper  depth  on  the 

I  think  whoever  has  been  among  the  Bahama  I  (lands 
will  agree  with  me,  that  there  are  vifible  traces  there  of  a 
country,  which  has  been  formerly  united  with  t^e  Ame^- 
rican  continent. 

The  traditions  of  the  Seminola  Indians  aflert,  that  it 
is  not  many  generations  back  that  their  anceftors  crofled 
the  Gulpfa  of  Mexico,  in  canoes,  to  the  Ifland  of  Cuba. 
This  feems  to  have  been  equally  probable  in  refped  to 
the  Grand  Bank  of  Bahama,  which  feems  not  to  be  lefs 
pradicable;  and  there  are  alfo  very  probable  proofs, 
even  yet  to  be  feen,  which  induce  a  rational  fuppofition, 
that  the  whole  Weft-India  Illands  formed  a  part  of  the 
weftern  terra  iirma.  To  men  of  fcience  I  dare  yet 
be  farther  bold  by  putting  the  queftion,  whether,  in 
cunfidering  the  current  of  the  Gulph-dream,  and  the 
vifible  iflands,  rocks,  and  foundings,  which  pourtray 
the  line  of  terrene  affinity  acrofs  the  Atlantic  CXrean, 
from  the  banks  of  Newfoundland  to  the  Canarian  coafts 
of  Africa,  ftill  more  important  philofophical  queftions 
are  not  fuggefied  ? 

W.  T. 

land 
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land  to  be  warped,  and  alfo  prevented  flow-^ 
ing  over  contiguous  lands,  whether  culti- 
vated or  not,  banks  are  raifed  around  the 
fields  to  be  wj^rped,  from  three  or  four  to 
fix  or  feven  feet  high,  according  to  circum- 
ftances.  Thus,  if  the  tradt  is  large,  the 
canal  which  takes  the  water,  and  which,  as 
in  irrigation,  might  be  called  the  grand  car^ 
rier^  may  be  made  feveral  miles  long;  it 
has  been  tried  as  far  as  four^  fo  as  to  warp 
the  lands  on  each  fide  the  whole  way ;  and 
lateral  cuts  may  be  made  in  any  diredlion  for. 
the  fame  purpofe,  obferving,  however,  that 
the  effed:  leflens  as  you  recede  from  the  river ; 
that  is,  it  demands  longer  time  to  depofit 
warp  enough.  But  the  efFeft  is  very  diffe- 
rent from  that  of  irrigation  * ;  for  it  is  not 
the  water  that  works  the  effecS:,  but  the  mud, 
fo  that  in  floods  the  bufinefs  ceafes,  and 
alfo  in  winter;  and  it  is  not  to  manure  the 
foil,  but  to  create  iff*. 

What  the  land  is,  intended  to  be  warped, 
is  not  of  the  fmalleft  confequence ;  a  bog, 
clay,  fand,  peat,  or  a  barn  floor — all  one ;  as 

*  I  tliftinguifti  this  Jimple  irrigation.      W.  T, 

i  I  (hould  call  ploughing,  for  the  purpofe  of  burying 

or  turning  in  a  fediment  thus  depofited,  a  manuring  by 

oieans  of  compound  irrigation.      W.  T. 

the 
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the  warp  raifcs  it  in  one  fummer  from  fix  tQ 
fifteen  inches  thick ;  and  in  hollows,  or  low 
places,  two,  three,  or  four  feet,  fo  as  to  leave 
the  whole  piece  level. 

Thus  a  foil  of  any  depth  you  'pleafe  is 
formed,  which  confifts  of  mud  of  a  vaft  fer- 
tility, though  containing  not  much  befides 
fand  ;  but  a  fand  unique. 

Mr,  Dal  ton,  of  Knaith,  fent  fome  to  an 
eminent  chfemift ;  whofe  report  was,  that  it 
contains  mucilage,  and  a  very. minute  por- 
tion of  faline  matter ;  a  confiderable  one  of 
calcareous  earth;  the  refidue  is  mica  and 
fand ;  the  latter  in  far  the  largeft  quantity ; 
both  in  very  fine  particles.  Here  is  no  men- 
tion of  any  thing  argillaceous ;  but  from  ex- 
amining in  the  fields  much  warp,  I  am  clear 
there  muft  be  clay  in  the  fame,  from  its 
caking  in  fmall  clods,  and  from  its  cleanfing 
cloth  of  greafe  almod  like  fuller's  earth. 

A  confiderable  warp-farmer  told  me,  that 
the  ftiffer  warp  was  the  beft ;  but  in  general 
it  has  the  appearance  of  fand,  and  all  glit- 
ters with  micaceous  pairticles. 

So  much,  in  general^  as  to  the  effed): :  the 
culture,  crops,  &c.  arc  circumftances  that 
will  beft  appear,  with  others,  in  the  follow- 
ing notes  taken  on  the  fpot. 

The 
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The  firft  warping  works  which  I  viewed 
were  at  Morton  Ferry »  where  Mrr  Harrifon, 
who  ihewed  me  them^  has  a  large  concern 
in  a  very  great  undertaking,  no  lefs  than  to 
warp  4620  acres  of  commons,  by  means  of 
an  aA  of  indofure  and  drainage.  They  are 
attempting  to  warp  four  hundred  acres  in 
one  piece,  which  is  to  be  fold  to  pay  the 
expence  of  doing  all  the  reft,  and  they  have 
been  offered  30  s.  an  acre  rent  fbr  it,  when 
finifbed :  a  double  fluice  i$  eredted  to  take 
the  water  from  the  Trent,  which  coft  1200K 
and  a  double  canal,  cut  under  the  idea  that 
water  Ihould  come  in  by  one,  and  return  by 
another  ;  this  apparently  has  created  a  great 
expence. 

They  have  ufed  fifteen  tides  over  200 
acres,  which  has  raifed  about  fix  inches  of 
warp  in  fome  places,  but  not  uniform  :  and 
the  opinion  of  the  befl  informed  perfons  is, 
that  they  mufl  divide  it  into  fifty-acred 
pieces,  and  do  one  at  a  time.  All  this  may 
be  eafily  corrected,  and  the  improvement 
will  be  amazingly  great.  The  common  is 
worth  nothing,  as  it  has  been  hitherto  fed. 

This  fiatement  by  the  Secretary  of  the 
Boird  of  Agriculture  is  followed  by  an  of- 
ficial   report  and   eflimate  concerning  the 

premifes ; 


c 
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premifes ;  and  by  *  many  other  interefting 
notes.  From  thefe,  I  (hall  felcA  fuch  par* 
ticulars  as  promife  an  advantageous  refult 
through  this  prefent  medium  of  diflri-- 
bution. 

The  whole  quantity  of  wafte  land  in- 
clofed,  appears,  as  before  ftated  by  Mr* 
Young,  to  be  4260  acres  by  adlual  furvey, 
2600  acres  of  which  is  low  land  capable  of 
being  warped;  the  remaining  1660  acres 
high  land. 

The  furface  is  a  very  level  one,  but  ad-^ 
mits  of  a  fufficient  fall  for  competent  drain- 
age. Two  appertures  of  eight  feet  wide, 
and  ten  feet  high,  each,  are  recommended 
for  the  warping-fluices  of  this  undertaking. 
The  warping  drains  to  be  18  feet  wide  at 
bottom,  26  feet  at  top,  and  4  feet  deep;  and 
to  have  a  foreland  of  4  feet,  with  banks  on 
each  fide  of  14  feet  bafe,  6  feet  top,  and  5 
feet  high  each. 

Another  drain,  in  thefe  works,  to  be  24 
feet  bottom,  32  feet  top,  and  4  feet  deep, 
with  forelarids,  &c.  as  aforefaid :  this  drain 
leads  to  the  otU/all.  Three  fluices,  of  10  by 
8  feet,  are  appropriated  to  the  ufe  of  the 
three  drains  which  difcharge  at  this  point ; 

and 
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and  the  fluices  are  laid  2  feet  lower  than 
low-water  mark.  The  following,  as  re- 
ported, is  an 


EJlimate  of  the  Expence. 

£.    s.    d. 
Cutting  the   catch -water  drain, 

400  chains,  or  ^6^ floors  of 

earth,  at  3s.  each  -  554     8     o 

Cutting  a  main-drain,   or  warp- 

ing-drain,  258  chains,  or  3746 

floors,  at  4s.  each       -  -  749     1     o 

Cutting  a  main  or  warping-drain, 

276J  chains,  or  4015  floors,  at 

4s.  each         .         .         -         803     o    o 
Cutting  a  main-drain,  100  chains, 

or  1848  floors  of  earth,  at  4s. 

per  floor         -    /    -  -       369    3     o 

Warping-fluice  near  Morton  400  o  o 
Ditto,  near  Walkerith  -  400  o  o 
Outfall  ditto  near  Ravenfleet  -    600    o    o 


Carried  forward,      £'•3875  12  ,  o 


Amount 
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£.    ,j.     d. 

Amount  brought  forward,     3875  12     o 

Road-bridge  near  Morton       -     150  o    O 

Ditto  at  Swanfea  Bridge        -       180  00 
Two  culvers  under  the  warping- 

drains,  at  lool.  each     -      -     200  o    o 


4405   12     o 
Contingencies,   10  per  cent.         440  10     o 


Total      j£''4846    2  i  o 


Various  valuable  examples  here  follow  on  the 
fame  authority. 

At  Althorpe  300  acres  are  improving  from 
an  inferior  ftate  to  30s.  per  acre.  At  Knaith 
an  experiment  afcertains  warp  to  be  equal  to 
dung.  Similar  undertakings  at  Amcots. 
At  Gainfborough  a  fpot  was  warped  to  the 
depth  of  10  inches  in  eight  hours.  When 
a  bank  breaks  in  warping  works  upon  the 
Trent,  they  furround  the  fpot  with  a  i;iew 
femi*circular  bank,  in  order  to  let  in  the 
warp,  which  fills  it  up  prefently* 

The  iniprovements  by  warping,  which 
Mr.  Webfter  has  made  at  Bankfide,  ^which 
is  within  the  county  of  York)  merit  particu- 

K  lar 
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lar  attention.  His  farfn  contains  212  acres 
of  land,  all  warped.  It;  coll  him  ill.  per 
acre^  and  he  would  not  now  take  70I.  for  it. 
He  thinks  it  worth  80I.  per  acre  generally » 
and  fonne  parts  worth  lool.  The  whole  ex- 
pences  of  his  improvements  did  not  exceed 
2,500!.  or  12I.  per  acre.  A  neighbour  be* 
low*  him  offers  5I.  per  acre  for  the  ufe  of  his 
flui^e  and  main  cut  to  warp  300  acres ;  which 
amounts  to  1,500!.  and  reduces  the  expence 
of  Mr.  Webfter's  works  to  loool.  Take  it, 
however,  at  the  higheft,  and  fay  that  the 
land  coft  ill.  and  the  improvements  12I.  per 
acre,  making  23I.  and  he  will  gain,  by  a 
fale  at  70I.  per  acre,  47I.  per  acre,  or  9,9641. 
upon  the  operation. 

The  depths  warped,  in  this  inftance,  in 
four  years,  were  18  inches,  2  feet,  2^  feet, 
&c.  This  Gentleman  has  warped  fome  land 
which,  before  warping,  was  moor  land, 
worth  only  iSd.  per  acre;  but  it  is  now  as 
good  as  the  beft:  fome  of  it  would  let  at  5I. 
per  acre  for  flax  and  potatoes;  and  the  whole 
at  50s.  He  has  20  acres  that  was  warped 
3  feet  deep,  between  the  beginning  of.  June 
'4nd  end  of  September;  and  18  acres,  part 
whereof  is  3^  feet  deep  of  warp. 

This 
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This  Gentlcnpian  has  alfo  applied  warping 
on  flubbles  in  autumn,  by  way  of  manuring*. 
The  crops  have  been  very  great;  of  potatoes, 
from  80  to  130  tubs  per  acre;  each  tub  mea- 
furing  36  gallons,  and  felling  at  3s.  to3s.6d. 
per  tub  for  the  round  kind ;  and  at  5s.  to  8s. 
per  tub  for  the  kidneys :  this,  at.  the  prefent 
price,  May,  1800,  at  2d.  per  pound  in  Loa» 
don,  would  be  an  enormous  prbdudt. 

*  Twenty  acres,  warped  by  this  Gentle- 
man in  17941  could  not  be  ploughed  for  bats 
in  1795;  ^^  therefore  fowed  the  oats  on  the 
frefti  warp,  and  fcuffled  in  the  feed  by  men 
drawing  a  fcuffler,  allowing  nine  men  to  a 
fcuffle :  three  acres  of  this,  meafured  fepa- 
rately,  afforded  14  quarters  1  fack  per  acre. 
I  very  much  doubt  that  the  boafted  crops  of 
Kentuckie  have  exceeded  this. 

Mr.  Webffer  alfo  warped  1 2  acres  of  wheat 
ftubble,  and  fowed  it  with  oats,  in  April, 
which  produced  12  quarters  per  acre:  then 
wheat,  36  buftxels  per  acre;  never  lefs  than 
30  buftlels  per  acre. 

Six  acres  of  beans,  fays  Mr.  Young, 
prbduced  30  loads  per  acre,  or  90  bufhels  ; 
and  one  acre,  meafured  for  a  wager,  went  9 

*  See  Survey  of  Lincoln,  p.  283. 

K  2  bufhels 


132  WARPING    IN    YORKSHIRE*, 

buihcls  over  this.  Thefe  lands  have  pro- 
duced 1 44  pods  from  one  bean  on-  four  ftalks ; 
and  Tartarian  oats  7  feet  high.  One  piece 
warped'  in  1793,  produced  oats  in  1794,,  at 
the  rate  of  6  quarters  per  acre :  white  clover 
and  hay  feed  were  fown  with  them,  mown 
twice  the  firft  year ;  the  firft  cutting  yielded 
3  tons  of  hay  per  acre;  the  fecond  l  ton; 
and  after  that  an  immenfe  eddifli. 

The  great  beauty  of  this  fpecies  of  im- 
provement feems  to  confift,  not  only  in  the 
capacity  far  creating  foil  altogether,  'but  alfo 
in  the  eafe  with  which  land  can  always  be 
reinftated  or  refrefhed  at  fmall  expence. 
Flax  produces  on  warp  lands  40  to  50  flone 
per  acre. 

A  fluice  for  warping,  5  feet  high,  and  7 
feet  wide,  will  warp  50  acres  per  annum ; 
and  perhaps  70  acres,  if  the  land  lies  well, 
and  near  the  river.  The  cofts  w^ill  be  from 
400I.  to  500I. 

Warped  lands,  at  Reevenefs,  has  fold  for 
lool.  per  acre.  Lord  Beverley  has  fix  or 
feven  fluices  going,  and  has  warped  300 
acres  in  a  year. 

Twenty-four  thoufand  pounds  was,  fome 
time  paft,  expended  in  making  a  canal  from^ 
the  river  Trent,  near  Althorpc,  to  Thorne, 

&;c. 
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&c.     This  is  a  navigable  canal  of  40  feet 
bottom,    and    defigned  for  warping  a   vail 
extent  of  country.     A  branch  to  Crgwle  is 
laid  out ;  and  another  from  Thorne  to  the 
river  Dun  :  thefe  are  for  navigation ;  and  on 
each  fide  of  the  navigable  canals  are  fokage 
drains  for  relieving  the  overflowing  waters  of 
the  country,  and  at  other  times   admitting 
tide  water  for  the  procefs  of  warping.     It  is 
propofed  to  make  cuts  of  twelve  miles,  at 
right  angles,  for  the  purpofe  of  felling  warp 
to  the  country,  and  for  delivering  through 
Jfluices  on  either  fide,  as  occafion  requires. 
The  price  propofed   is  from  4  to  5  pounds 
per  acre  ;  and  provifion  againft  filtage  of  the 
works,  &c.  is  made  fo  that  the  fokage  drains 
qan  be   fcpured  or  fupplied   by   means   of 
lluices  from  the, navigable  canal. 

*  Mr.  Nicholfgn,  of  RawclifFe,.  (which 
is  alfo  in  Yorkfliire)  takes  the  levels  firfl-, 
a?id  builds  a  fluice.  If  he  has  to  convey  the 
warp  the  diftance  of  a  quarter  or  half  a  mile,*^ 
fixty  acres  may  be  done  the  firftyear;  but 
the  drier  the  feafon  the  better.  The  clougb 
or  fluice,  &c.  is  8  feet  wide,  and  /j  or  6  feet 
high.     Drains   14  feet  at  bottom,    and  as 


ijee  Agricul.  Survey  of  Lincoln,  p.  284. 
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much  more  at  top.     Banks  arc  4  to  8  feet 
high.     He  begins  at  Lady-day,  and  conti- 
nues till  Martinmas.     Three  inches  of  warp 
will  produce  great  crops,  and  they  will  be  as 
good  at  fix  inches  as  at  fix  feet.     Warp  is 
cold,  and,  if  deep,  takes  time:  a  dry  year 
is  the  beft.     Crops  ought  to  be,  beans  20 
loads  ;  wheat. 10  cfr  12  loads;  oats  10  quar- 
ters ;  never  barley :   after  fix  years,  potatoes 
and   good  flax*     Mr.    Nicholfon  makes   it 
worth  40  or  50I.  per  acre.     By  keeping  up 
the  fluices  and  drains,  land  can  always  be 
refrefhed  at  any  time.     Crops  of  flax   on 
this  kind  of  land  have  been  fold  at  lol.  per 
acre  {landing ;  it  is  afterwards  fown  in  rape. 
Thefe  lands  Mr.  Nicholfon  had  warped  to  a 
level,    on   a  flope   gradually   accumulating 
warp  from   the  depth  of  two  feet  to  fix 
-  inches. 

At  Snaith  fand  land  for  the  plough  has 
fold  at  lool.  per  acre. 

Warp  is  faid  to  leave  an  eighth  of  an  inch 
every  tide :  hence  we  have  a  datum  for  re- 
gular calculation;  and,  if  we  take  away  the 
fediment  which  is  depofited,  for  the  purpofe 
of  manuring  the  higher  lands,  we  may  ea- 
fily  efl:imate  the  time  when  the  tides  will  re- 

inftate 
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inflate  the  warp,  and  add  fq  much  clear  gain 
'  to  the  quality  of  the  upland  eftate. 

Warp  is  faid  to  be  left  on  the  premifes  in 
<lifl;in6l  and  feparatc  flakes,  not  in  one  con- 
fblidated  mafs ;  the  water  fliould  be  made  to 
run  perfedlly  off,  that  the  warp  may  incrull ; 
and  this  cannot  be  the  cafe  if  much  water  is 
fuffered  to  remain  in  the  drains:  thus,  where 
there  is  only  one  fluice,  it  can  only  be  ufed 
every  other  tide. 

On  the  fea  coaft,  from  Wifbeach  to  Bof- 
ton,  there  is  much  jfilt  or  warp;  and  fome 
experiments  have  been  tried  by  Major  Cart- 
wright  and  others,  which  ought,  from  their 
favourable  refult,  to  ftimulate  farmers  to 
carting  or  boating .  this  kind  of  manure  to 
their  upland  farms,  where  they  have  not  the 
means  of  irrigating  in  the  ufual  method,  and 
can  procure  the  warp  within  a  pradticable 
di  fiance. 

Much,  in  this  refpeft,  mufl  neverthelefs 
depend  on  the  combination  of  circumflances 
which  the  landlord  facilitates  by  interweav- 
ing his  own  interefl  in  the  web  of  his  culti- 
vator's profperity. 

To  what  extent  this  ineftimable  improve- 
ment will  be  extended  in  the  courfe  of  a  few* 
years,  it  is  not  eafy  to ,  determine.     An  ex- 
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t6nfive  field  is  left  open  for  it  in  the  fens  of 
Lincolnftiire,  the  Bedford  levels,  and  the ' 
adjacent  country;  and  it  refts  with  land  pro- 
prietors  in  thofe  parts  to  benefit  themfelves, 
by  enabling  others  to  better  their  condition 
in  the  enterprize.  If  this  is  not  done,  while 
the  accepted  day  is  prefent,  we  may  venture 
to  predid:  that  more  favoured  countries  will 
become  competitors  for  agricultural  fuperio- 
rity ;  for  there  can  be  no  doubt  that  the  en- 
terprizing  genius  of  the  prefent  generation 
will  anticipate  the  future  advantages  which 
Britifh  experiments  have  brought  to  light  in 
countries  whofe  .fertility  and'expanfe  is  by 
no  means  inferior  to  the  warpings  of  the 
Humber,  or  the  frudtifying  inundations  of 
the'  recently  explored  territories  of  Egypt, 
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FLAX,    HEMP,    &C, 

(Taken  from  the  26th  §.  XV.  Chapter j  pro^ 
pofed  Rep .  from  the  Board,  of  Agricul- 
ture.) 1795. 

It  is  ftated  in  a  very  valuable  Report  laid 
before  the  Board  *,  that  the  land  on  which 
flax  was  fpread  for  dying,  after  being  ftecped 
in  water,  being  greatly  improved  thereby, 
coarfe  and  four  paflure  being  changed  into 
the  beft  fort  of  grafles,  and  into  fweet  her- 
bage, Mr.  Billingfly  was  thence  induced  to 
apply  it  to  pafture  land  by  means  of  carts, 
fimilar  to  thofe  ufed  near  London  for  water- 
ing the  roads.  The  efFedl  was  aftoniftiing, 
and  advanced  the  land  in  value  from  lol.  to 
50I.  per  acre.  This  liquid,  he  fuppofes,  is 
much  fuperior  to  animal  urine;  and  it  is 
earneftly  recommended  to  the  attenticm  of 
thofe  who  cultivate  hemp  or  flax . 

In  Lincolnfhire,  where  this  branch  of 
hufbandry  has  been  much  attended  to,  they 

•  Somerfct  Report. 
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find  the  fediment  of  the  pits,  in  which  flax 
or  hemp  have  bqen  fteeped,  a  very  valuable 
manure;  and,  confidering  thefc  circum-: 
fiance^,  it  would  appear  that  an  idea  com- 
monly circulated,  that  flax  and  hemp  ought 
not  to  be  cultivated  in  this  country,  becaufe 
they  are  exhaufting  crops,  and  return  nothing 
to  the  foil,  is  not  perfedlly  well  founded. 
It  has  not  yet  been  afcertained  to  what  extent 
manure  from  an  acre  of  flax  can  be  obtained, 
but  it  is  probably  confidcrable. 

The  circumftance  above  alluded  to  natu- 
rally leads  to  the  following  obfervations  : 

1.  It  is  well  known  that  flax  will  grow  in 
alinofl:  any  part  of  the  country,  however 
elevated.  In  confequence  of  the  rapidity 
with  which  it  grows,  and  the  Ihort  time 
neceflary  for  its  remaining  in  the  ground,  it 
is  hardly  ever  injured  by  frofl:.  If,  there- 
fore, any  quantity  of  flax  were  raifed  in  the 
higher  parts  of  our  mountainous  dift:iidls, 
and  was  kept  in  ponds  or  refervoirs  of  water 
there,  the  water  might  thus  be  converted  into 
a  ufeful  manure;  and  irrigating  the  land 
below  might  convert  it  into  excellent  pafturc. 

2.  The  fecond  obfervation  is,  that  im- 
proving water  as  a  manure  has  been  much 
lefs  attended  to  than  it  probably  deferveS. 

To 
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To  make  it  fit  for   that  purpofe,  nothing 
more  is  neceffary  than  to  render  it  putrid. 
From  its  being  in  a  liquid  ftate,  it  feems  to 
be  better  adapted  for  being  brought  into  a 
putrefcent  ftatc  than  earth,  and  other  fub* 
fiances  of  a  more  compact  and  clofer  nature* 
If  any  chemift   could   difcover  a  mode  of 
quickly  rendering  a  confiderable  quantity  of 
water  putrid,  at  a  fmall  expence,   he  will 
probably  do  more  for  the  improvement  of* 
agriculture,  than  could  poffibly  be  effected 
by  almoft  any  other  difcovery. 

The  mod  likely  mode  is  to  called  it  into 
pools,  render  it  ftagnant,  and  put  green  ve- 
getable fubftances  in  it :  this  will  produce 
putridity  in  the  fpace  of  a  few  days. 

To  the  above  account  the  following  is  fub- 
joined:  putrid  water,  it  would  appear,  muft 
poflefs  the  Angular  property  of  extirpating 
that  part  of  the  grameneous  tribe  which  are 
adverfe  to  the  purpofes  of  the  grazier  and 
farmer,  or  of  changing  (as  here  ftated)  the 
coarfe  and  four  graffes  into  that  fweet  herbage 
agreeable  to  his  wifhes.  This  quality  of 
water  will  certainly  be  worth  attending  to. 
In  Devonfhire  water  is  meliorated  by  lime 
in  ponds,  there  known  under  the  name  of 
prefidents;  which  are  ponds  enriched  by  the 

drain 
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drain  of  an  adjoining  linhay^  or  yard,  with 
the  addition  of  a  bag  of  lime  at  different  times. 
The  author  of  the  prefent  work,  begs  leave 
to  add,  that  he  faw  in  1 7po,  at  a  villa  be- 
ionging   to  William"  Alexander,   Efq.  near 
Richmond,  in  Virginia,  a  pool  conftrudted 
in   the  center  of  a  new  garden,  in  a  poor 
landy  foil,  into  which  the  water  was  con- 
veyed by  pipes :  thefe  pipes  communicated 
to  a  pump  eredled  in  a  houfe  at  the  end  of 
the  garden,  wherein  all  vegetables  gathered 
for  the  table  were  prepared  by  the  gardener, 
who   was  a   Frenchman.     A  ciftern,    with 
holes  in  the  bottom,,  was  placed  beneath  the 
fpout  of  the  pump,  {o  that  when  the  vegeta- 
bles were  put  into  it  to  be  waflied  by  pump- 
ing the  water,  the  foul  water  and  filth  was 
immediately  conduced   into   the  putrefcent 
refervoir  in  the  center,  from  whence  the  gar- 
den was  watered.     On  enquiring  of  the  gar- 
dener  why  he  did   not  diftribute  the  pure 
water   immediately    from   the   pump  ?     He 
anfwered,  that  no  water  was  fit  for  a, garden 
until  it  had  been  expofed  to  the  fun  and  to 
the  eflfecfls  of  putrefaction.     Hence  it   may 
be  fuppofed  that  this  pradlice  is  comtnon  in 
fomc  parts  of  France. 


(  HI  ) 
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SHIRE,      AS      COMMUNICATED     TO      THE 

« 

BOARD  OF   AGRICULTURE  IN  THE  WILT- 
SHIRE   REPORT. 


Tliere  is  perhaps  no  part  of  this  king- 
dom where  the  fyftem  of  watering  meadows 
is  fo  well  underftood,  and  carried  to  fo  great 
perfection,  as  in  this  diftrid:.  This,  which 
is  fo  juftly  called,  by  Mr.  Kenty  **  the 
greateft  and  moft  valuable  of  all  improve- 
ments,** was  generally  introduced  into  this 
diftrift  in  the  latter  end  of  the  laft  and  the 
beginning  of  this  century.  Many  of  the 
moft  valuable  and  beft  formed  meadow,s,  par- 
ticularly in  the  J^^ley  Bourn^  were,  made 
under  the  diredlions'  of  one  farmer  Baver- 
ftock,  of  Stockton,  between  the  year  1700, 
and  1705.  And  at  prefent  there  is  fcarcely 
a  river  or  brook  in  the  diftridt  that  is  not 
applied  in  fome  way  or  other  to  this  pur- 
pofe. 

An  imperfecft  fcheme  of  watering  had,  un- 
doubtedly been  pradlifed  before  that  period. 
Perhaps,   indeed,  its  introdudion  into  this 

diftrivS 
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diflridl  is  almoft  co-eval  with  that  of  fold- 
ing flieep,  with  which  it  is  intimately  con- 
nedted :  but  the  regular  mode^  in  which 
both  fyftems  are  now  conduced,  is  cer- 
tainly not  very  ancient.  Many  old  farmers, 
who  have  died  within  the  memory  of  man, 
remembered  when  neither  of  the  fyftems 
was  conducted  on  any  regular  plan. 


The  Theory  of  Water -meadows. 


The  idea  of  watering  meadows,  fo  far  as 
it  relates  to  bringing  the  water  upon  the 
land,  was  taken  from  nature.  It  muft  have 
been  always  obferved,  that  winter-floods 
produced  fertility,  provided  the  water  did 
not  remain  too  long  on  the  land. 

The  idea  of  taking  the  water  oj^  the  land 
at  willf  and  bringing  it  on  again  at  will, 
is  the  efFedl  of  art ;  and  the  knowledge  of 
the  proper  time  to  do  this,  il  the  effed:  of 
obfervation. 

A  water-meadow  is  a  hot-bed  for  grafs. 
In  what  manner  water  z€ts  upon  the  land, 
fo   as   to  produce  a  premature  vegetation, 

before 
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before  natural  vegct^tioa  begins,  is  a  philo- 
fophical  problem,  which  it  is  not  a  farmer's 
province  to  folvei— It  was  fufficient  for  him 
to  know  that  the  fadl  was  fo,  .  Obfervation 
on  the  effedls  of  water,  fo  brought  on»  foon 
Ihewed  him  at  what  period  its  good  efFe6):s 
ceafed,  and  when  it  began  to  do  mifchief. 
This  obfervation,  therefore,  regulated  the 
time  of  keeping  the  water  on  the  land ;  and 
as  this  period  was  different  on  different  kinds 
of  land,  and  at  different  feafons  of  the  year, 
it  became  neceffary  that  they  (hould  have 
fuch  a  command  of  water,  as  to  take  it  ojlf 
immediately  as  foon  as  they  found  the  itate 
of  the  land  required  it.  This,  by  degrees, 
produced  that  regular  difpofition  of  the 
water-carriages,  and  watcr-drdins,  which  in 
a  well  laid  out  meadow,  bring  on  and  carry 
off  the  water  as  fyftematically  as  the  arteries 
and  veins  do  the  blood  in  the  human  body. 

.As  water-meadows  are  totally  unknown 
in  many  parts  of  the  kingdom,  and  but  very 
partially  known  in  others,  if  may  not  be 
thought  improper,  in  the  agricultural  ac- 
count of  South  Wiltfhire,  to  fpcak  a  little 
more  fully  on  their  nature  and  properties. 
If  it  fhould  tend  to  excite  the  fame  improve- 

ment 
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ment  in  other  counties,  one  of  the  great  ob- 
jeds  of  the  Board  of  Agriculture  will  be  at 
tained*. 


The  Nature  and  Properties  of  Water- 
meadows. 


It  has  been  already  premifed,  that  the 
principal  contrivance  of  a  water-meadow  is 
,  the  power  of  bringing  on  and  carrying  off 
the  water  at  pleafure.  And  provided  this 
great  objeft  can  be  accomplifhed,  it  is  not 
material  what  the  Ihape  of  a  water-meadow 
is,  or  that  the  difpofition  of  the  trenches, 
technically  the  works  of  the  meadows^  (hould 
be  uniform. 

But  as  very  little  land  can  be  entirely  com- 
manded by  water,  unlefs  its  inequalities  are 
reduced  by  manual  labour,  it  has  been  found 
convenient  to  adopt  two  different  kinds  of 
water-meadows,  one  for  land  lying  on  de- 
clivities, and  which  muft  in  general  be  water- 
ed from  fprings  or  fmall  brooks;  and  the 
other  for  low  land  rivers,  to  be  watered 
from  thofe  rivers. 

The 
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The  firft  kind  is  called  in  Wiltfhire, 
**  catch-work  meadows;*'  and  the  latter, 
^*  Jloxdng  meadows.**  The  latter  are  by  far 
the  moll  general  in  this  diftrift. 

It  is  impoffible  to  give  any  fully-intelli- 
gible written  defcription  of  tTie  mode  of 
making  thefe  meadows :  this  operation  muft 
be  feen,  to  be  properly  underftood* 


Catch-work  Meadows  defcribed. 


But.  to  elucidate  the  diftindlion  betweert 
the  two  kinds  of  meadows,  and  to  give  fome 
idea  what  are  the  fituations  in  which  they 
ntiay  be  introduced,  it  may  be  neceflary  to 
remark,  that  the  catch- work  meadows* 
are  made  by  turning  a  fpring,  or  .  fmall 
ftream,,  along  the  fide  of  a  hill,  and  thereby 
watering  the  land  between  the  new  dut,  or, 
as  it  is  provincially  called,  the  main-carriage, 
and  the  original  water-courfe,   which  now 

•  The  "  catch-work  meadows/'  are  the  kind  that  are 
fo  common  on  the  fides  of  the  hills  in  Devoiifliire  ;  and 
are  partly  defcribcd  by  plates  under  the  Gloucefterlhirc 
head« 

L  becomes 
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becomes  the  main-drain.  This  is  fometimes 
done  ill  particular  inftances,  merely  by  mak- 
ing the  main-cut  level,  and  flopping  it  at 
the  end;  fo  that  wben^it  is  full,  the  waicr 
may  run  out  at  the  fide,  and  flood  the  land 
below  it.  But  aa  the  water  would  foon 
ceafe  to  run  equally,  for  any  great  lengdi, 
and  would  wafti  the  knd  out  in  gutters,  it 
has  been  found  neceflary  .to  cut  fmall  paral- 
lel trenches,  or  carriages,  at  diftances  of 
twenty  or  thirty  feet,  to  catch  the  water 
again  j.  and  each  of  thefe  being  likewife 
flopped  at  its  end,  lets  the  water  over  its 
fide,  and  diHributes  it  until  it  is  caught  by 
the  next,  and  fo  on  over  all  the  intermediate 
bed«  to  the  main-drain  at  the  bottom. of  the 
meadow;  which  receives  the  water,  and 
carries  it  pn  to  water  another  meadow  be- 
low; or,  if  it  can  be  fo  contrived,  another 
part  of  the  f^me  meadow  on  a  lower  level. 

To  draw  the  water  out  of  thefe  parallel 
trenches,  or  carriages,  and  lay  the  interme- 
diate beds  dry,  a  narrow  deep- drain  crofTes 
them  at  right  angles,  at  about  every  nine  or 
fen  poles  length ,  and  leads  from  the  main- 
carriage  at  top,  to  the  main-drain  at  the  bot- 
tom of  the  mcadaw* 

When 


^^ 
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When  this  meadow  is  to  be  watered,  the 
ends  of  the  carriages  adjoining  the  crofs- 
drains,  are  ftopt  with  turf  dug  on  the  fpot, 
and  the  water  is  thrown  over  as  much  of  the 
meadow  as  it  will  cover  well  at  a  time, 
which  the  watermen  call  a  pitch  of  work ; 
and  when  it  is  neceffary  tp  lay  this  pitch  dry, 
they  take  out  the  turves,  and  let  the  water 
into  the  drains,  and  proceed  to  water  an- 
other pitch. 

This  kind  of  water-meadows  is  feldom 
cxpenfive  :  the  ftream  of  water  beifag  ufually 
fmall  and  manageable,  few  hatches  are  ne- 
ceffary ;  and,  the  lands  lying  on  a  declivity, 
much  lefs  manual  labour  is  required  to 
throw  the  water  over  it  regularly,  and  parti- 
cularly to  get  it  off  again  J  than  in  the  flow- 
ing meadows.  The  expence  of  itiaking 
fuch  a  meadow  is  ufually  from  three  to  five 
pounds  per  acre;  the  improvement  fre- 
quently from  fifteen  (hillings  an  acre,  to  at 
leaft  forty,  per  annum. 

The  annual  expence  of  keeping  up  the 
works,  and  watering  the  meadow,  which  is 
ufually  done  by  the  acre,  feldom  fo  high  as 
ys.  6d.  per  acre. 


L2 


Flowing" 
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Flowing-meadows  defer ibed^ 


The  other  kind  of  water-meadows,  viz. 
thofp  ufually  csMcd  Jlowing-rneadows,  re- 
quire much  more  labour  and  fyftem  in  their 
formation.  The  land  appHcable  to  this  pur- 
pole  being  frequently  a  flat  morafs,  the  firft 
6b]c€t  to  be  conlidered  is,  how  the  water,  is' to 
he  got  o^whcn  once  brought  on ;  and  in  fuch 
iituations  this  can  feldom  be  done  without 
throwing  up  the  land  in  high  ridges;  with 
deep,  drains  between  them.  A  main-carriage 
being  then  taken  out  of  the  river  at  a  higher 

.  level,   fo  as   to  command  the  tops  of  thefe 

ridges,  the  water  is  carried  by  fmall  trenches 

or  carriages  along  the  top  of  each  ridge,  and 

by'  means    of   moveable   flops   of  earth   is 

.   thrown  over  on  each  fide,  and  received  in 

*the  drain  below,  from  whence  it  is  collected 
into  a  main-drain,  and  carried  on  to  water 
other  meadows,  or  other  parts  of  the  fame 
meadow  below.  One  tier  of  thefe  ridges 
being  ufually  watered  at  once,  is  called* 
*'  a  pitch  of  work;''  and  it  is  cuftomary 
to  make  the  ridges  thirty  or  forty  feet  wide, 

or. 
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or,  if  the  water  is  abundant,  perhaps  fixty- 
feet,  and  nine  or  ten  poles  in  length,  or 
larger,  according  to  the  flrength  and  plenty 
of  water. 

It  is  obvious,  from  this  defcription,  that 
as  the  water  in  this  kind  of  ineadow  is  not 
ufed  again  and  again  in  one  pitchy  as  in  the 
catch-meadows,  that  this  method  is  only  ap- 
plicable to  large  ftreams,  or  to  valleys  fub- 
jedl  to  floods;  and  as  thefe  ridges  muft  be 
formed  by  rhanual  labour,  the.  expence  of 
this  kind  of  meadow  muft  necefTarily  exceed 
the  more  fimple  method  firft  defcribed  :  and 
the  hatches  that  are  neceflfary  to  manage  and 
temper  the  water,  or  rivers,  muft  be  much 
more  expenfive  than  thofe  on  fmall  brooks. 

The  expence,  therefore,  of  the  firft  mak- 
ing fuch  a  meadow  as  this  is,  will  be  from 
twelve  pounds  to  twenty  pounds  per  acre, 
according  to  the  difficulty  of  the  ground, 
and  the  quantity  of  hatch-work  required : 
but  the  improvement  in  the  value  of  the 
land  by  this  operation  is  aftoniftiing. 

The  abftradt  value  of  a  good  meadow  of  this 
kind  may  fairly  be  called  three  pounds  per  an- 
num per  acre;  but  its  value,  when  taken 
as  part  of  a  farm,  and  particularly  of  a  (hccp- 
brceding  farm,  is  almoft  beyond  computation; 

L  3  and 
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and  when  fuch  meadow  is  once  made,  it 
may  be  faid  to  be  made  for  ever,  the  whole 
expence  of  keeping  up  the  works,  and  water- 
ing it  frequently,  not  exceeding  five  (hillings 
per  acre  yearly;  and  the  expence  of  the 
hatches,  if  well  done  at  firft,  being  a  triflo 
for  a  number  of. years  afterwards. 


Suppqfed  Quantity  of  Water-meadow  in 

this  Dijlri£t. . 


The  number  of  acres  of  land  in  this  dif- 

trid,  under  this  kind  of  management,  has 

been  computed,  and  with  a  tolerable  degree 

of  accuracy,  to  be  between  fifteen  and  twenty' 

^  thoufand  acres. 

Indeed  jt  has  been  found  fo  very  beneficial, 
that  very  few  fpots  of  land,  capable  of  be- 
ing watered,  remain  otherwife,  unfefs  where 
fome  water-mill  ftands  in  the  way,  or  where 
ibme  pcrfon  who  has  the  command  of  water 
above,  refufes  to  let  it  be  taken  out  of  its 

• 

natural  courfe  to  water  the  lands  below. 

Some  new  meadows  might  be  made,  ^d 
very  great  and  beneficial  alterations  made  in 

the 
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tHe  old  ones,  if  fome  plan  could  be  tidopttd 
to  get  the  command  of  water  where  necef- 
fary  for  this  purpofe ;  and  particularly  in  the 
cafe  of  water-mills.  A  remedy  for  this  will 
bfe  hereafter  propofed. 


Water-meadows  do  not  make  a  Country 

unhealthy  f 

4 

It  has  been  alledged,  by  thofe  who  know 
very  little  of  water-meadows,  that  they  ren- 
der the  country  unwholefome  by  making  tlie 
water  ftagnant :  daily  obfervation  proves  the 
fa6l  to  be  other  wife  in  Wiltlhire — and  the 
reafon  is  obvious.  It  has  been  already  faid, 
that  a  water-meadow  is  a  hot-bed  for  grafs ; 
the  adtion  of  the  water  on  the  land  excites  a 

ferm^entation ;  that  fermentation  would  cer- 
tainly in  time  end  in  a  putrefaElion :  but  the 
moment    J)utrefa(flion     begins,     vegetation 

^^nds.  Every  farmer  knows  the  commence- 
ment of  this  putrefadlion,  by  the  fcum  the 
water  leaves  on  the  land  ;  and  if  the  water  is 
not  then  inftantly  taken  off,  the  grafs  will 
rot,  and  his  meadow  be  fpoiled  for  the 
feafon. 

L  4  The 
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The  very  principle  of  water-meadows  will 
not  permit  water  to  be  ftagnant  in  a  water- 
mead  country ;  it  muft  be  always  kept  in 
a(5tion  to  be  of  any  fervice ;  befidcs,  many  of 
the  beft  water-meadows  were,  in  their  origi- 
nal ftate,  a  ftagnant  unwholefome  morafs. 

The  draining  fuch  land,  and  making  it  fo 
firm,  that  the  water  may  be  taken  off  at  will, 
muft  contribute  to  the  healthinefs  of  the 
country,  inftead  of  injuring  it. 


Great  Advantages  Jrom  Water-meadows. 

It  is  frequently  aiked,  how  it  comes  to 
pafs  that  although  water-meadows  are  fo 
ufeful  as  to  be  almoft  indifpenfible  in  South 
Wiltlhire,  yet  in  other  counties,  where  they 
are  not  known,  the  want  of  them  is  not 
felt ;  nay,  that  there  are,  even  in  this  dif- 
trid:,  many  pariflies  who  have  none,  and 
even  breed  lambs  without  them  ? 

To  this  it  is  anfwered,  that  the  fair  quef- 
tion  is  not,  ^*  ,How  do  other  countries  "do 
without  them?"  but,  **  How  could  the 
farmers  of  this  diftrid,  who  are  happy 
enough  to  have  watcr-mbadows,  purfue  their 

prcfent 
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prefent  fyftem,  of  fhcep-b reeding  if  thofe  . 
meadows  were  taken  away  ?"  A  fyftem 
which  is  faid  to  be  more  profitable  to  thcm- 
felves,  their  landlords,  and  the  community; 
at  large,  than  any  other  that  cotild  be  fub- 
ftituted  in  its  room  ;  and  perhaps  this  qucf* 
tion  cannot  be  anfwered  better,  than  by  ex- 
hibiting the  contraft  between  thofe  who  havei 
water-meadows,  and  thofe  who  have  none, 
in  the  fame  diftridt. 

.  Every  farmer  who  keeps  a  flock  of  flieep, 
and  particularly  a  breeding  flock,  info  cold 
and  late-fpringing  a  diftricfl  as  South  •  Wilts, 
knows  and  feels  the  confequences  of  the 
month  of  April.  '*  That  month,  between 
hay  and  grafs,  in  which  he  who  has  not 
water-meadows  for  his  ewes  and  lambs,  fre-^ 
quently  has  nothing!"  The  ewes  will 
bring  a  very  good  lamb  with  hay  only ;  per-  ' 
haps  a  few  turnijps  are  preferved  for  the 
lambs,  which  in  a  very  favourable  feafon 
may  laft  them  through  March ;  but  if  they 
are  then  obliged  to  go  to  hay  again,  the 
ewes  flirink  their  milk,  the  lambs  **  pitch 
and  get  ftunted,"  and  the  beft  fummer  food 
will  not  recover  them.  To  prevent  this,  re- 
courfe  is  had  to  feeding  the  grafs  of  thofe 
dry  meadows  tliat  are  intended  for  hay,  the 

young 
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young  clover,  and  frequently  the  young 
wheat;  in  fadt,  every  thing  that  is' green: 
And  who  will  pretend  to  eftimate  tfie  lofs 
that  a  farmer  fuffers  hy  this  expedient : 

The  ray  grafs  on  tHe  expofcd  parts  of  this 
diftridl  is  feldom  ''  a  bite*'  for  the  fheep  till 
near  May-day.  If  the  feafon  fhould  permit 
any  turnips  to  be  kept  till  that  time,  which 
can  feldom  be  depended  on,  they  are  not 
only  of  little  nouriftiment  to  the  ftock,  but 
they  exhauft  the  land  fo  as  to  prejudice  the 
fucceeding  crop.  And  it  ought  to  be  rc- 
marked^by  the  way,  that  in  many  parts  of 
this  diftrift  the  foil  is  not  at  all  favourable 
to  the  produiStion  of  turnips.  It  therefore 
nccefTarily  follows,  that  a  farmer,  under 
thcfe  circumftances,  has  no  certain  refource 
to  fupport  his  ftock  during  thefc  months, 
but  hay ;  and  even  in  that  he  is  fome times 
^ifappointed,  by  having  been  obliged  in  the 
preceding  fpring  to  feed  all  the  land  which 
he  had  laid  up  for  a  hay  crop :  he  is  then 
obliged  to  buy  hay,  and  that  frequently  at 
the  diftance  of  many  miles :  and,  to  add  to 
his  diftrefs  at  this  critical  time,  his  young, 
ewes  are  then  brought  home  from  wintering 
to  be  kept  nearly  a  month  on  hay  alone, 

,  In 
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In  this  month,  which  fo  often  turns  the 
crops,  and  exhaufls  the  pockets  of  thofe 
flieep-breeding  farmers  who  have  no  water 
meadows,  the  water-mead  farmers  may  be 
truly  faid  to  be  **  in  clover.**  They  train  up 
their  dry  meadpws  early,  fo  as.  almoft  t6  in- 
fure  a  crop  of  hay ;  they  get  their  turnips 
fed  off  in  time  to  fow  barley,  and  have  the  vaft 
advantage  of  a  rich  fold  to  manure  it.  They 
fave  a  month's  hay,  and  have  bo  occaHon  to 
touch  their  field  grafs  till  there  is  a  good  bite 
for  their  flieep ;  and  their  lambs  are  as  for-i 
ward  at  May-day,  as  thofe  of  their  lefs 
lucky  neighbours  are  at  Midfummer:  and, 
after  all,  they  are  almoft  certain  of  a  crop 
of  hay  on  their  water  meadows,  let  their 
feafon  be  what  it  will«' 


Management  of  Water  Meadows. 

The  management  of  water  meadows. is  ia 
(he  following  way : 

As  ibon  as  the  after  grafs  is  eaten  off  as 

bare  as  can  be,  the  n>anager  of  the  0)ead/ 

.  provincially  the  drowner,   begins   cleaning 

Qut  the  main  drain,  then  the  main  carriage^ 

and 


/ 
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and  then  proceeds  to  **  right  up  the  works  ;'* 
that  is,  to  make  good  all  the  water  carriages 
fhat  the  cattle  have  trodden  down,  and  open 
all  the  drains  they  may  have  trodden  in,  fo 
as  to  have  one  tier  or  pitch  of  work  ready 
for  drowning,  and  which  is  then  put  under 
water,  if  water  is  plenty  enough,  during 
the  time  the  drowner  is  righting  up  the  next 
pitch.  In  the  flowing  meadows  this  work 
is,  or  ought  to  be,  done  early  enough  in  the 
autumn,  to  have  the  whole  mead  ready  to 
catch,  if  poflible,  the  firft  floods  after  Mi- 
chaelmas, the  water  being  then  •*  thick  and 
^  good  ;**  being  the  firft  wafliing  of  the  arable 
lands  on  the  fides  of  the  chalk  hills,  as  well 
3s  of 'the  dirt  from  the  roads-,  &c.  &c. 

The  length  of  this  autumn  watering  can- 
not always  be  determined,  as  it  depends  on 
fituations  and  circumftances ;  but  if  water 
can  be  commanded  in  plenty,,  the  rule  is  to 
give  it  a  **  thorough  good  foaking"  at  firft, 
perhaps  a  fortnight  or  three  weeks,  with  a 
dry  interval  of  a  day  or  two;  and  fometimes 
two  fortnights,  with  a  dry  interval  of  a 
week;  and  then  the  works  are  made  as  dry 
as  poflible,  to  encourage  the  growth  of  the 
grafs.  This  firfl:  foaking  is  to  make  the 
land  fink  and  pitch  clofe  together;  a  circum- 

ftance 
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ftance  of  great  confequence,  not  only  to  the 
quantity,  but  to  the  quality,  of  the  grafs, 
and  particularly,  to  encourage  the  (hooting  of 
the  new  roots  which  the  grafs  is  continually 
forming,  to  fupport  the  forced  growth 
above. 

While  the  grafs  grows  freely,  a  frefh  wa- 
tering is  not  wanted ;  but  as  foon  as  it  flags, 
the  watering  may  be  repeated  for  a  few  days 
at  a  time,  whenever  there  is  an  opportunity 
of  getting  water,  always  keeping  this  fun- 
damental  rule  in  view,  to  make  the  meadows 
as  dry  as  poffible  between  every  watering; 
and  to  flop  the  water  the  moment  the  appear- 
ance of  any  fcum  on  the  land,  fhews  that 
it  has  already  had  water  enough. 

Some  meadows  that  will  bear  the  water 
three  weeks  in  October,  November,  or  De- 
cember, will  perhaps  nqt  bear  it  a  week  in 
February  or  March ;  and  ibmetimes  fcarcely 
two  days  in  April  or  May. 

In  the  catch  meadows  watered  by  fprings, 
the  great  objc<5t  is  to  keep  the  works  of  them 
as  dry  as  poffible  between  the  intervals  of 
watering ;  and  as  fuch  fituations  are  feldom 
affedled  by  floods,  and  generally  have  too 
little  water,  care  is  neceflary  to  make  the 
moft  of  the  water  by  catching  and  roufing  it 

as 
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as  often  as  poffible ;  and  as  the  top  works  of 
every  tier  or  pitch  will  be  liable  to  get  more 
of  the  water  than  thofe  lower  down,  care 
Ihould  •be  taken  to  give  the  latter  a  longer 
time,  fo  as  to  make  them  as  equal  as 
poffible* 


Cujlom  of  feeding  Meadows  with  Sheep.   .. 

It  has  already  been  faid  that  the  great  ob- 
jefl:,  in  this  diftridt,  of  an  early  crop  of 
water-meadow  grafs,  is  to  enable  the  farmer 
to  breed  early  lambs. 

As  foon  as  the  lambs  are  able  to  travel  with 
the  ewes^  perhaps  about  the  middle  of  March, 
they  begin  to.  feed  the  water  meadows.  Care 
is  or  ought  to  be  taken  to  make  the  meadows 
as  dry  as  poffible  for  fbme  days  before  the 
,  iheep  are  let  in. 

The  graft  is  hurdled  out  daily  in  portions, 
according  to  what  the  number  of  fhccp  can 
cat  in  a  day,  to  prevent  their  tranipling  the 
scft;  at  the  fame  time  leaving  a  few  open 
ipaces  in  the  hurdles  for  the  lambs  to  get 
through,  and  feed  forward  in  thefrelh  grafs* 

One 
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One  acre  of  good  grafs  will  be  fufficient  for 
five  hundred  couples  for  a  day. 

On  account  of  the  quicknefs  of  this  grafs, 
it  is  not  unufual  to  allow  the  ewes  and  lambs 
to  go  into  it  with  empty  .bellies,  nor  before 
the  dew  is  off  in  a  morning. 

The  cuftomary  hours  of  feeding  are  from 
ten  or  eleven  o^clock  in  the  morning  to  about 
four  or  five  in  the  evening,  when  the  iheep 
are  driven  to  fold ;  the  fold  being  generally 
at  that  time  of  the  year  on  the  barley  fallow : 
and  the  great  object  is  to  have  water-mead 
grafs  fufficient  for  the  ewes  and  lambs  tilt 
the  barley  fowing  is  ended. 


Meadows  laid  up  for  Hay. 

r  As  foon  as  this  firft  crop  of  graft  is  eaten 
off  by  the  ewes  and  lambs,  the  water  is  inn- 
mediately  thrown  over  the  meadows,  (at  th»s 
time  of  the  year  two  or  three  days  over  each 
pitch  is  generally  fufficient)  and  it  is  then 
made  perfedlly  dry,  and  laid  up  for  a  hay 
crop.  Six  weeks  are  ufually  fufficient  for 
the  growth  of  the  crop ;  it  feldom  Requires 
eight :  and  thers  have  been  inftances  of  great 

crops  being  produced  in  five. 

.    ^  NaUvrc 
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Natur€  of  Water-meadow  Hay. 

The  hay  of  wat^r  meadows  being  fre- 
quently large  and  coarfe  in  its  nature,  it  is 
neceffary  to  cut  it  young ;  and  if  made  well, 
it  then  beconies  of  a  peculiarly  nourifliing, 
milky  quality,  either  for  ewes  or  dairy 
cows. 

The  'water  meadows  are  laid  up  for  a  fe- 
cond  crop  in  fome  inftanccs,  but  this  is  only 
ufual  when  hay  is  fcarce ;  not  that  it  is  fup- 
pofed  to  hurt  the  land,  but  the  hay  is  of  th^t 
herbaceous,  foft  nature,  and  takes  fo  long 
time  in  drying,  that  it  is  feldom  well  made. 
It  is  ufually  of  much  greater  value  to  be  fed 
with  dairy  cows  :  and  for  that  purpofe  a  flafh 
of  after  grafs,  fo  early  and  fo  rank,  will  be 
precifely  of  the  fame  comparative  fervice  to 
the  dairy,  as  the  fpring  feed  has  been  de* 
fcribed  to  be  for  ewes  and  lambs. 

The  cows  remain  in*  the  meadows  till  the 
drowner  begins  to  prepare  for  the  winter 
watering. 


Water 
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Water  Meadows  faje  for  Sheep  in  Springs 
but  will  rot  them  in  Autumn. 


Water  meadows  are  reckoned  to  be  pcr- 
fedtly  fafe  for  fheep  in  the  fpring,  even  upon 
land  that  would  rot  fheep  if  it  was  not  wa- 
tered; but  in  the  autumn  the  beft  water  mea- 
dows arc  fuppofed  to  be  dangerous.  This  is 
at  prefent  an  inexplicabilitjr  in  the  operations 
of  nature,  and  a  difcovery  of  the  reafon 
might  lead  perhaps,  in  fome  meafure,  to  a 
difcovery  of  the  caufes  of  the  rot  io  (heep  ** 
But  tlie  circumftance  itfelf  is  rather  an  ad- 
vantage than  a  difadvantage  to  this  diftridt^ 
as  it  obliges  the  farmers  to  keep  a  few  dairy 
cows  to  feed  the  water  meadows  in  autumn, 
and  to  provide  artificial  grafTes,  or  other 
green  crops  for  their  flieep,  during  that 
|)eriod. 

*  See  Paper,  by  the  author  of  this  book,  on  the  dif* 
order  in  animals,  termed  Staggers>  publtflied  in  Dr. 
Anderfon's  Agricultural  Recreations,  about  June  or 
July,   1799. 
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Proper  Soil  for  Water  Meadows. 


From  what  has  been  fo  repeatedly  urged 
on  the  neceffity  of  making  water  meadows 
dry,  as  well  as  wet,  every  reader  muft  have 
inferred  the  advantage  of  having  them,  if 
poflible,  on  a  warm  abforbent  bottom  *. 

The  bottom  or  fub-foil  of  a  water  mead 
is  of  much  more  confequenoe  than  the  qua- 
lity or  the  depth  of  the  top  foil.  Not  but 
that  the  land  on  peaty  or  clay  bottoms^  may 
be  confiderably  improved  by  watering ;  and 
there  are  many  good  water  meadows  on  fuch 
foils,  but  they  are  not  fo  defirable,  on  ac- 
count of  the  difficulty  of  draining  the  water 

•  There  is  a  (Iriking  proof  of  the  truth  of  this  remark 
in  the  water  meadows  near  Hungerford,  and  panicularly 
at  Standen.  Although  they  are  laid  out  in  no  regular 
plan,  and  in  many  inilances  there  are  no  drains  to  empty 
the  water  carriages,  yet  the  gravel  bottom  is  fo  very  ab- 
forbent, that  the  water  will  foak  out  in  a  few  hours,  and 
the  meadows  be  left  as  dry  as  if  they  were,  watered  on 
the  moft'fyftematic  plan :  few  meadows  in  the  country 
produce  better  crops,  either  of  fpring  feed  or  of  hay. 


out 
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Out  of  them,  and  making  them  firm  enough 
to  bear  treading. 

A  loofe  gravel,  or  what  perhaps  is  ftill 
better,  a  bed  of  broken  flints,  with  little  of 
no  intermixture  of  earth,  whenever  it  can 
be  obtained,  is  the  rn^oft  defirable  bottom; . 

On  many  of  the  belt  water  meadows  in 
this  diftridl,  where  the  bottom  is  a  warm^ 
abforbent  gravel,  or  rather  a  bed  of  broken 
flints,  the  foil  is  not  quite  fix  inches  deep; 
and  that  depth  is  quite  fuflicient,  in  thofe 
feafons  when  water  is  plenty,  as  the  grafs 
will  root  in  the  warm  gravel  in  preference 
to  the  befl:  top  foil  whatever ;  and  fuch  mea- 
dows always  produce  the  earliefl:  grafs  in  the 
fpring.  Nor  is  it  fo  very  material  of  what 
kind  of  grafles  the  herbage  is  compofed  when 
the  meadow  is  made :  that  kind  will  always 
predominate  which  agrees  beft  with  the  foil 
and  the  water,  provided  the  fupply  of  water 
is  regular  and  conftant  every  winter;  in  other 
words,  that  kind  will  predominate  which 
will  bear  wet  and  dry,  and  fome  of  the 
worft  grafles,  in  their  native  fl:ate,  will  be- 
come the  beft  when  made  fucculent  by  plenty 
of  water. 
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Ufe  of  Water  Meadows. 


The  water  meadows  of  Wiltftiire  and  the 
neighbouring  counties  are  a  branch  of  huf- 
bandry  that  can  never  be  too  much  recom- 
mended. 

In  fpeaking  of  water  meadows,  it  has 
been  objeded  that  they  are  local ;  and  that 
there  are  many  parts  of  the  kingdom  ia 
which  they  neither  can  be  made,  nor  are  they 
neceflary  if  they  could  be  made. 

There  are  undoubtedly,  fays  the  Commu- 
nication to  the  Board,  many  parts  of  the 
kingdom  in  which  water  meadows  cannot  be 
^  made  * ;  but  nobody  will  deny  but  that  th'ere 
are  thoufands  of  fituations  where  they  could 
be  made,  in  which  they  have  never  been 
tried.  And  as  for  their  ufe,  it  may  be  ftrongly 
fufpecSked,  that  thofe  who  deny  it  have  never 
been  in  Wiltftiire  in  the  month  of  April. 
Let  thofe  who  call  it  in  queftion  point  out  a 

*  This  book,  however,  goes  to  prove,  that  by  means 
of  art  and  machinery  water  meadows  can  be  made  any 
where !     W.  T. 

fubllitute 
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fubftitute  on  which  the  farmer  can,  with 
equal  certainty,  (Jepcnd  for  the  fuftenance  of 
his  flock  in  that  trying  month. 

Whatever  may  be  the  earlinefs  of  the  fea- 
fon,  with  refpecft  to  the  fpringing  of  either 
ray  grafs  or  meadow  grafs,  water  meadows 
will  Be  a  month  before  either. 

And  notwithftanding  the  great  advantages 
that  have  been  derived  from  the  introdudiion 
of  green  winter  crops,  fuch  as  turnips,  rape, 
cabbages,  &c.  (advantages  to  this  kingdom 
almoft  beyond  cflimate)  yet  this  may  be  laid 
down  as  a  certain  maxim,  that  whether  the 
winter  be  hard  or  mild — ^whether  the  fpring 
be  late  or  early,  nature  will  always  have,  in 
this  climate,  an  **  interregnum*^  between 
-the  end  of  one  year's  iFood  and  the  beginning 
of  another.  The  fame  temperature  of  the 
air  in  the  fpring,  which  brings  on  the  grafs, 
will  occafion  all  green  winter  crops  to  run 
to  feed,  and  not  only  to  loofe  their  own  nou- 
rifliing  quality,  but  to  exhauft  the  land  on 
which  they  grow. 

A  moment *s  reflexion  will  convince  every, 
man,  that  nature  mud  unavoidably  and  con- 
ftantly  leave  this  chafm  in  the  year's  food. 
Winter,  thpOgh  driven  into  4  fmajl  com- 
X  "        M  3  pafs, 
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pafs,  is  ftill  winter,  aqd  art  alone  can  exy 
punge  it  from  the  Kalendar. 

Hot-houfes  and  hot-beds  have,  in  a  great 
meafure,  done  this  for  the  gardener.  Water 
meadows,  which  are  hot-beds  for  grafs,  will 
as  'efFed:ually  do  it  for  the  ftirmei*.  How 
necelTary  is  it,  therefore,  to  imprefs  the  va- 
lue of  this  branch  of  hulbandry  on  the  minds 
pf  all  the  land-owners  in  the  kingdpm. 

It  is  not  only  the  pnoft  valuable,  but  the 
moft  permanent,  of  all  improvements  in 
hufbandry.  It  not  only  improves  the  land 
on  which  it  is  made,  but  makes  all  the  adr 
joining  land  better  by  its  produce;  and  it 
differs  in  one  very  material  refpedl  from  all 
other  improvements  that  a  landlord  can  make 
for  a  tenant ;  that  is  to  fay,  that  time  will 
even  make  it  better,  and  that  the  careleffnefs 
pf  a  tenant  cannot  make  it  much  worfe. 

Before  I  take  leave  of  the  very  interefting 
examples  of  irrigation  which  this  county  afr 
fords,  I  think  it  proper  to  notice  a  very  par- 
ticular objection  to  the  extenfion  of  fuch 
canals  as  may  be  necefTary  to  a  complete 
watering;  which,  while  it  arifes  from  the 
fear  of  deftroying  the  fourccs  of  agricultural 
irrigation  on  the  one  hand,  fhould  operate 

with 
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with  double  force  on  the  other,  in  favour  of 
that  combination- of  interefts,  which  nothing 
lefs  than  a  fyftem  of  national  irrigation  can 
give. 

In  page  156  of  the  Wiltfliire  Report,  it  is 
ftated  that  only  one  canal,  viz.  the  Thames 
and  Severn  navigation,  paffes  through  that 
county.  That  feveral  others  have  beeq  pro- 
pofed,  and  that  fome  are  yet  contemplated; 
•*  but  the  fear  that  canals  will  deprive  the 
water  meadows  of  water,  makes  many  of  the 
landholders  averfe  to  them.*'  If  Govern- 
ment  would  ftep  forward  with  the  primary 
means  of  general  fupply  which  is  ^contem- 
plated in  my  defign,  this,  with  a  thoufand 
other  objeittions  which  create  an  endlefs  ex- 
pence,  and  wafte  much  of  the  national  time 
in  Parliament,  would  for  ever  after  vanifli; 
and  plenty  and  conveniency  would  be  every* 
where  fo  prevalent,  that  the  afFedlions  of  the 
community  might  harmonize  in  fuperabund- 
ance;  and  the  difquiet  of  party  contefts 
become  loft  in  the  midft  of  profufion. 
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IRRIGATION    OF   THE    COUNTY    OF 

WORCESTER. 


The  great  example  of  irrigation  which  com- 
prifes  t,hc  whole  fyftem  of  this  county,  is  faid 
to  exift  in  t^he  h^nds  of  one  fingle  family. 
I  fhall  therefore  content  myfclf  with  the  ac-r 
count  of  it  which  has  been  tranfmitted  to 
the  Surveyor  of  that  county,  and  by  him  to 
the  Board  of  Agriculture. 
.  The  pjan  of  watering  the  lands  in  this 
neighbourhood,  belonging  to  the  Foley  fa- 
•  milyj  is  Ihortly  as  follows  : 

It  is,  in  the  firft  place,  ncccflary  to  ob- 
fcrve,'j:hat  all  the  mills  on  the  brook,  or 
ftream  of  water,  as  foon  as  it  enters  on  their 
property,  until  it  unites  with  thq  river  Stour, 
for  near  three  miles,  belong  to  them ;  of 
courfe  they  haye  the  control  of  the  water. 
At  the  upper  end  of  the  ftream  are  three  or 
four  water  courfcs,  made  for  feveraL  miles 
upon  a  level  to  the  different  farnis  that  are 
watered;  and  the  whole  ftream  is  divided  in  a* 
manner  proportioned  to  the  quantity  of  land 

each 
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each  courfc  is  intended  to  water.  The  farms 
that  receive  this  valuable  acquifition  arc 
eight  or  nine,  and  the  quantity  of  land  wa- 
tered upon  the  whole  of  therrf  is  between 
three  and  four  hundred  acres*  The  qiiajity 
of  the  foil,  in  general,  is  a  very  light  fand, 
imd  many  parts  of  it  mixed  with  gravel:  by 
thedivifion  of  the  ftream  as  above,  each 
farm  has  its  portion  of  water  repeated  from 
two  days  to  a  week,  every  three,  weeks 
throughout  the  year ;  and  in  ofder  tjp  prevent 
the  leaft  difpute  between  the  tc^apts,  refpc.<3;- 
ing  the  diftributipn  of  the  waiter,  a  perfon  is 
appointed  tojurn  it  from  one  perfon's  land 
to  the  next  in  turn,  at  certain  flated  tinaejs 
fixed  fpr  tljis  purpofe. 

'The  farmer  then  takes  to  the  managetpent 
of  it,  and  floods  fych  parts  gf  his  lands  as 
a^e  generally  prepared  to  receive  it.  There 
are  very  few  of  them  that  mow  the  whole 
of  the  land  they  water,  but  m.ow  and  graze 
it  ahernately,  in  fuch  a  manner  that  they  ufe 
the  water  at  all  feafons  of  the  year  in  their 
turn.  A  very  confiderable  quantity  of  land 
in  this  neighbourhood  is  well  fituat;ed  to  re- 
ceive this  improvement,  if  the  ftream  Was 
fufficient  for  the  purpofe,  befides  the  number 
of  acres  already  mentioned,  the  greater  part 

of 
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of  which  was  formerly  a  very  poor  arable 
land,  and  not  worth  more  than  five  (hillings 
an  acre.  The  induftrious  farmers  are  very 
attentive  to  the  ufe  of  water ;  all  the  gutters 
are  cut  for  floating,  with  the  ufe  of  a  water 
level;  and  the  more  numerous  the  gutters 
are,  the  greater .  quantity  of  grafs  the  land 
produces. 

In  fome  fituatiops,  with  the  ufe  of  little 
flop  gates,  the  gutters  are  cut  deep  enough 
to  drain  the  land  they  are  made  to  float : 
this  circumft:ance,  where  the  land  requires 
it,  is  worthy  of  great  attention.  The  whole 
plan  of  irrigation,  where  pra<5tifed  (and  very 
few  farms  indeed  but  what  will  admit  of  it 
in  fome  degree),  is,  beyond  a  doubt  the  firft 
and  gr^atefl:  improvement,  at  the  leaft  ex- 
pence,  ever  difcovered. 
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IRRIGATION    IN    DEVONSHIRE. 


There  are  many  inventions  fqr  irrigation 
in  the  county  of  Devon,  and  fome  of  them  , 
(to  the  great  honor  and  profit  of  proprietors) 
are  carried  into  adtual  execution,  on  the  en- 
couragement of  their  own  fole^reafon,  with- 
out example  to  guide  their  judgment  j  and 
on  a  fcale  which  exhibits  a  fpecimen  to  other 
countries,  for  the  combination  of  commer- 
cial and  agricultural  advantages,  in  the  items 
of  agricultural  irrigation,  mill  works,  and 
canals. 

Mr.  Leach,  a  plain  man,  and  furveyor 
by  profeflion,  who  ftepped  into  the  then  lit- 
tle trodden  path  of  a  Treatife  upoq  the  Sci- 
ence of  Inland  Navigation,  with  ideas  which 
would  have  done  honor  to  an  abler  pen,  fo 
early  as  the  year  1791,  reduces  his  obferva- 
tion  to  nearly  this  fummary  maxim,  that 
where  water  is,  there  may  navigation  be 
alfo.  I  (hall  be  bold  enough  9  before  I  hav6 
done  with  the  fubjeft,  to  ftep  one  grade  far- 
ther; for  I  dare  pledge  myfelf  to  fhew,  that 

there 
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there  is  not  a  tradt  of  one  mile  fquarc  in 
England  into  which  canals  may  not  h6  car- 
ried advantageoufly,  if  a  proper  national 
fyftem  is  adopted  under  a  rule  iimilar  to  the 
Chinefe  maxim,  which  is  faid  to  compel 
the  emperor  himfelf  to  dig  the  firft  fpade  of 
earth  out  of  his  moft  favourite  grounds,  and 
to  affure  his  people  with  an  audible  voice,  that 
no  private  pleaf  are  Jhall  obJlruSl  the  public 
good. 

But  to  return  to  Mr.  Leach,  he  recom-r 
mends  an  attention  to  combination  in  the. 
following  nervous  and  farmer-like  language : 

Agriculture,  fays  he,  is  the  moft  ufeful 
and  ancient  art  of  any  whatfoever ;  and 
which  moft  noble  art,  together  with  com- 
merce, are  the  chief  pillars  and  fupport  of 
thefe  kingdoms.  It  is  the  duty,  of  every 
one,  who  has  any  regard  to  his  duty,  to  pro- 
mote and  encourage  thefe  ufeful  arts ;  and 
there  is  no  contrivance  whatfoever  tliat  will 
go  fo  far  to  this  end^as  the  conftru(5lion  of 
inland  navigation,  and  extending  them  into 
the  interior  of  every  part  of  the  kingdom : 
a  thing  very  poflible  to  be  done  (fays  he)  at 
any  place  where  theie  is  a  river  or  ftrcam  of  * 
running  water*  For  it  may  be  affirmed  as 
a  fad,  as  it  is  confirmed  to  me  by  the  clear- 
eft 
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.eft  demonftration,  that  there  is  hardly  one 
ftream  or  river  of  running  water  in  the  uni- 
vcrfe,  where  there  is'fufficient  water  to  work 
a  common  flour-mill,  but  it  is  capable  of 
being  made  navigable. 

In  various  parts  of  his  work  he  dwelte 
particularly  on  the  agricultural  advantages 
which  arc  to  be  expedled  from  the  convey^ 
ance  of  manure,  fea-fand,  and  other  mate-  , 
rials  in  hufbandry ;  but  though  it  is  proba- 
ble that  the  furveys  he  was  engaged  on  in 
Cornwall  and  Devon,  may  have  contributed 
to  ftimulate  enterprife,  and  expedite*  execu- 
tion: one  of  the  moft  interefting  ihibtnces 
,  of  combined  powers,  in  this  way,  feeftis  to' 
have  refulted  from  cafualty  in  the  operations 
of  James  Templer,  Efq. ;  to  whom  we  are 
indebted  for  new  and  valuable  lights  in  the 
fcience  of  irrigation;  by  means  of  inkoid 
navigation. 

In  the  agricultural  fufvey  of  the  County 
of  Devon,  which  was  made  in  the  year 
1794,  by  Mr.  Frafer,  under  diredlions  from 
the  Board  of  Agriculture,  we  arc  told  that 
James  Templer,  Efq.  of  Stover,  in  the 
County  of  Devon,  has,  in  the  way  of  com- 
munication by  canals,  and  in  turning  them 
to  advantage  by  Watering  the  land  adjacent, 

introduced 


174  IRRIGATION   IN    DEVONSHIRE.  ' 

introduced  a  principle  wHich  is  capable  of 

wonderful  extenfion. 

I 

This  gentleman  has  by  management  in 
the  diftribution  of  water,  from  a  canal  com- 
municating with  the  fea  at  Teignmouth, 
united  the  utile  and  dulce  with  much  pro- 
priety and  effedl ;  and  which,  at  the  fame 
time  that  it  rcfledls  great  honour  on  his  genius, 
and  muft  be  productive  of  great  perfonal 
emolument,  has  brought  into  light  a  prih- 
ciple  of  improvement  not  hitherto  at  all  at- 
tended to;  but  properly  confidered,  will 
Ihew  that  navigable  canals  may  be  rendered 
of  advantage  to  agriculture,  in  a  degree 
which  is  not  thought  of  where  they  are  con- 
fined merely  to  the  purpofes  of  conveying 
articles  of  commerce. 

The  water  meadows  belonging  to  James 
Templer,  Efq.  above  mentioned,  are  fituated 
in  the  parifli  of  Teigjigrace ;  and  are  under 
management  which  is  perhaps  no,  where 
excelled. 

The  foil  in  moft  parts  of  this  pari(h  is  a 
very  poor  thin  black  mould,  on  a  ftratum  of 
cold  clay,  which  is  exported  in  great  quan- 
tities for  the  ufe  of  the  potteries  in  the  neighs 
bourhood  of  Liverpool,  and  other  parts  of  the 

kingdom,  forming  a  very  confiderable  branch 

of 


IlBlRIGATIOK   IN    DBV0K6HIRE. 


17* 


of  traffic^  This  circumftance  induced  Mr. 
Templer  to  form  a  navigable  canal  for  the 
conveyance  of  this  clay  to  Teignmouth,  the 
port  of  (hipping,  without  at  firft  adverting 
to  the  ufe  of  fuch  a  canal  for  the  purpofe  of 
watering  the  land.  His  tafte  for  rural  im- 
provement foon  made  him  perceive  the  ad- 
vantages arifing  from  this  circumflance. 
.  A  very  confiderable  trad:  of  marfhy  land 
adjoining  to  the  lower  part  of  his  canal» 
which  did  not  produce  above  eight  or  ten 
ihillings  per  acre,  fome  not  five,  he  drained 
and  levelled.  After  which,  by  forming 
furface-conduAors  for  the  overplus  water  of 
the  canal,  and  well-contrived  fluices,  he  diH 
tributed  the  water  of  the  winter  floods,  en- 
riched with  the  flime  from  the  higher 
grounds,  over  thefe  marflies,  now  converted 
into  verdant  meadows.  Thefe  diftributary 
fluices  are  extremely' fimple  and  judicious  in 
their  conftrudlion.  They  confift  of  a  num- 
ber of  trunks,  placed  at  various  diflances, 
to  each  of  which  a  plug  is  fitted.  The 
trunks  are  placed  above  the  level  of  the 
water  neceffary  for  navigating  the  canal; 
and  when  the  floods  fill  the  canal^  thefe 
plugs  are  taken  out,  and  the  water  is  in- 
ftantly  dillributed  in  a  very  beautiful  man- 
ner 


ner  over  the  furface  bf  the  meadows ;  and  is 
eafily  and  fpeedily  flopped  when  it  is  con- 
ceived they  have  run  long  enough. 

Mr.  Templer  has  followed  the  fame  fyf- 
fern  in  the  upper  line  of  his  canal,  and  with 
fimilar  fuccefs.  Thefe  meadows  he  lets  out 
for  pafture  grounds  to  his  tenants ;  and  it  is 
curious  to  remark  the  great  difficulty  he  had 
to  perfuade  them  of  the  utility  of  this  fort  of 
management.  He  was  even  obliged  to  bribe 
them  to  purfue  their  own  advantage,  by  giv- 
ing a  remittance  of  part  of  their  rent  to  thofc 
who  were  mofl  induflrious  in  draining.,  and 
watching  the  opportunity  of  diflributing  the 
Water  in  the  floods :  fo  very  difficult  is  it  to 
excite  the  generality  of  people  to  try  new 
improvements  !  They  are  now,  however^ 
very  fenfibje  of  the  advantages  arifing  from 
this  fyflem,  and  are  very  glad  to  get  an  acrt 
of  meadow  for  40s.  and  3I.  for  which  before 
they  unwillingly  paid  10s. 

Another  efTential  advantage  produced  by 
this  canal,  is  the  fine  rich  mud,  mix«d  with 
rotten  leaves  of  trees,  &c.  which  is  waflicd 
down  by  the  rain,  and  depofited  in  the  canal. 
This,  in  fummer  time,  is  dragged  out  with 
long-tined  harrows,  by  the  aid  of  a  couple 
of  horfes  or  bullocks,  and  afterwards  mixed 

with 
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with  lime  for  the  upper  lands.  This  rich ' 
mud  is  a  manure  of  itfelf,  and  he  allows  hi9. 
tenants  to  take  it  freely  for  their  own  qfe. 

In  this  manner  he  is  accudoming  hi$ 
tenants  to  an  induftry  which  betters  their 
own  circumftances,  while,  without  laying 
out  any  ccmfiderable  expence  himfelf,  his 
land  is  fo  rapidly  increafing  in  value,  it  is 
fuppofed  it  will  in  a  few  years  equal  the  in-- 
tereft  of  the  money  laid  out  upon  the  canal, 
independent  of  the  trade  which  is  daily  in- 
creafing.  A  moft  wonderful  efiieft  is  faid  to 
be  produced  by  laying  fea  fand  on  the  mea- 
dows, which  fand  forip$  a  back  carriage 
for  the  bargemen  who  c^rry  the  clay  to 
Teignmopth*  Whaj  renders  thefc  operations 
more  intere^ing,  is,  that  thefe  lands  are  in 
themfelves  naturally  fo  barren,  that  it  was 
thought  impoffible  to  improve  them;  and 
Mr.  Templcr  was  the  obje<3:  almoft  of  ridi- 
cule to  his  neighbours. 

The  advantages  arifing  from  the  canal, 
and  from  his  experiments,  not  only  to  him 
.but  to  the  neighbouring  country,  which  will 
be  more  and  more  benefited,  are  now  gene- 
rally confeffed ;  and  if  it  (hould  be  hereafter 
conne<^ed  with  any  canals  on  the  higher 
-groiHids  of  Dartmoor,  the  benefits  arising 

N  from 
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from  it  will  be  fo  widely  extended,  as  tcf 
fender  it  a  vaft  advantage  to  the  public. 

In  the  further  accounts  of  this  agricul- 
tural furvey  of  the  County  of  Devon,  we 
find  that  the  farn^ers  Southwardly  from 
Stover,  appear  to  be  every  where  fenfible  of 
the  advantages  of  Mr.  Templer's  improve- 
ments, and  every  little  ftream  is  applied 
more  or  lefs  to  the  watering  of  their  grounds* 
They  alfo  catch  the  floods  on  the  roads  from 
the  declivity  of  the  hills,  and  convert  them 
to  this  purpofc. 

So  -far  the  account  of  Mr.  Tcmpler*s  im- 
provements which  I  have  colleAed  from  the 
furvey  above  recited,  as  a  ftriking  iiiftance  of 
v)hat  may  be  done ! — But,  as  I  purpofe  to  go 
farther,  with  a  view  of  certain  places  where 
much  may  be  done,  I  beg  leave  to  notice  a 
few  particulars  touching  the  Foreft  of  Dart- 
moor as  an  example,  which  being  chiefly 
the  property  of  his  Royal  Highnefs  the 
Prince  of  Wales,  is  in  hands  competent  to 
great  undertakings,  where  he  may  deem  them 
to  be  defigns  which  may  benefit  his  country. 

Mr.  Frafer  defcribes  the  wefl:ern  diftrid:  of 
the  County  of  Devon  to  be  only  patches  in 
cultivation.     By  far  the  greatefl:  part,  fays 
he,  confifts  of  undivided  walles  and  com- 
mons. 
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mpns,  amounting  to  between  2  and  3oo,ocx) 
acres  of  land,  if  not  more  than  that  quan- 
tity. 

In  the,  center  of  thefe  waftes  is  fituated 
the  Foreft  of  Dartmoor,  the  property  of  his 
Royal'  Highnefs  the  Prince  of  Wales. 

This  foreft  is  the  higheft  part  of  the  dif- 
tridl.  In  the  north  part  of  this  foreft,  and 
the  higheft  grounds,  the  foil  confifts  of  ex- 
tensive trafts  of  a  wet  turf  or  peat  of  a  great 
depth,;  in  other  parts  of  a  light  black  foil 
or  gravelly,  intermixed  with  a  yellowifh  or 
whitifli  clay.  Declining  from  the  foreft  in 
other  parts  of  the  diftrift,  it  partakes  more 
or  lefs  of  fimilar  qualities;  chiefly  light 
black  peaty  earth  or  gravelly.  Many  of  the 
vales  both  on  the  foreft,  and  in  other  parts 
of  the  diftri<3;,  appear  very  capable  of  im- 
provement;  and  the  whole,  if  flocked  by 
cattle  and  flieep,  capable  of  being  made  the 
fource  of  additional  wealth  to  the  kingdom. 

The  mountains  of  Dartmoor  form  the 
grand  refervoir,  from  whence  water  is  plen- 
tifully diftributed  to  all  parts  of  the  county. 
The  waters,  which  empty  into  St.  George's 
Channel  on  the  one  hand,  and  Briftol  Chan- 
nel on  the  other,  are  faid  to  rife  within  three 
quarters  of  a  mile  of  each  other ;  and  their 

N  2  fources 
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fources  are  computed  to  be  not  more  than 
between  eight  and  nine  hundred  feet  above 
the  level  of  the  fea ;  and  yet  except  fome  of 
the  torSf  this  fummit  is  higher  than  any 
other  part  of  Dartmoor ;  fo  that  the  height 
of  this  country  is  by  no  means  fo  formida- 
ble as  it  appears  to  the  eye  of  commdn  ob- 
fervation. 

Defcending  from  this  fummit  there  is  an 
immenfe  extent  of  mountainous  land,  thro* 
which   there   are  vallies   and  levels   to  be 
found,  by  which  canals  might  be  extended' 
on  a  level  for  miles  together. 

The  conclufion  to  he  inferred  from  thefe 
premifcs  is  certainly  founded  in  truth,  when 
it  is  fuppofed  that  water  cannot  be  more 
economically  ufed,  or  to  greater  advantage, 
than  jn  improving  fuch  traSs  of  wafte  lands 
as  thofe  about  Dartmoor,  by  means  of  canals 
and  dudhs  for  the  purpofe  of  manuring  and 
irrigating  them  ;  and  that  this  is  practicable 
in  various  produdive  ways,  adjufted  to  the 
circumftances  of  thefe  or  other  particular 
premifes,  upon  general  principles  which  will 
apply  every  where,  I  flatter  myfelf  I  (hall  be 
able  to  demonstrate  in  the  ulterior  relations 
of  this  book.  By  the  means  I  (hall  propofe, 
canals  may  be  ea(ily  extended  into  all  parts 

of 
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of  this  wafte,  and  communicated  thence  to 
the  fea  by  Mr.  Templer's  canal  and  other 

'  routes,  by  which  lime,  coals,  fea  fand,  with 
other  manures,  &c.  could  be  conveyed  to 
this  wafte,  and  the  granite,  tin,  copper,  &c. 
with  which  it  abounds,  would  form  a  trade 

-  in  return.  The  refult  of  thefc  operations 
would  be,  that  agriculture  which,  to  the  fur- 
prife  of  ft  rangers,  has  proceeded  fo  ftiort  a 
way  from  the  fea  coafts,  would  penetrate  to 
the  centre  of  Dartmoor,  and  the  brown 
heath  would  foon  become  changed  to  a  ver* 
dant  green.  Imftead  of  miferable  half^ 
ftarved  j(heep,  which  are  permitted  to  wander 
over  tbefe  wilds  without  the  foftering  hand 
of  a  fhepherd,  regular  flocks  would  be  con- 
duced with  ikill  and  care^  and  give  an  ad- 
ditional fource  of  wealth  to  the  community. 
By  facilitating  the  carriage,  even  by  fmall 
canals,  thee  expence  of  manure  would  be  re- 
duced ;  whereby  the  farmer  might  improve 
more  land  than  ihe  could  manage  otherwife, 
add  beauty  to  his  tenement,  and  value  to  the 
eftate  of  his  landlord. 

In  fvoportion  to  the  exteniion  of  canals, 
the  nueiiber  of  horfes  and  mules  employed  as 
carriers  wiU  always  be  reduced ;  and  as  pro- 
vender is  thereby  faved  in  this  item,  pro- 

N  3  vifions 


18'2  ADVANTAGE    OP    IRRIGATING 

vifions  will  become,  more  abundant  in  an-r 
other,  by  the  increafe  of  oxen  and  ftieep. 

To  ufe  the  words  of  my  friend  Mr.  f  ul- 
ton,  (which  it  is  difficult  to  avoid,  feeing  we 
have  for  feveral  years  thought  and  written 
with  little  variation  from  the  fame  expref- 
lions,  while  at  the  diftance  of  three  thoufand 
miles  apart,  and  then  without  knowledge  of 
each  other) — Is  it  not   intercfting  on  this 
point  to  fee  the  difparity  between  land  and 
water  carriage  :  in  Cornwall  a  mule  ufually 
carries   three  hundred  pounds  weight,   (and 
even  in  this  way  is  Dartmoor  faid   to  be 
manured,)   while  upon  a  fmall   canal,  the 
conftrudlion  whereof  I  apprehend  would  not 
exceed    three    hundred    pounds    per    mile, 
throughout   the   kingdom  in  nett  expence, 
one  mule  will  convey  twenty  tons  with  eafe  : 
hence  one  mule  performs  the  ordinary  work 
of  one  hundred  and  thirty,  and  the  greater 
part  of.  mules  and  horfes  might  thus  go  to 
cheapen  the  jmpetus  of  neck-breaking  pkar 
/ures,   to  lighten  the   burthens   of  manual 
labour,  or  the  better  purpofes  of  that  ruftic 
implement  the  plough,    which  gives  fych 
wonderful  effed:  towards  the  multiplication 
of  our  fpecies,  and  the  produdion  of  domef- 
tic  plenty. 

The 
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The  invention  of  the  fteam-engine  has 
been  confidered  as  a  contrivance  of  the  firft 
importance  to  mankind ;  hecaufe  of  its  im- 
menfely  increafed  capacity  in  faving  animal 
labour,  and  reducing  the  burthenfome ,  ex- 
pence  of  employing  and  feeding,  as  formerly, 
fuch  numbers  as  were  then  necelTary  to  give 
rotary  motion  to  an  infinity  of  machinery. 

Thofe  improvements  of  this  engine  which 
contribute  to  fave  coal,  have  been  viewed  as 
a  material  confideration  in  the  mining  in- 
tereft;  and  canals,  which  have  reduced  the 
expence  of  carriage  in  much  greater  ratio 
than  the  grades  of  power  between  man  and 
horfe,  or  between  horfe  and  waggon,  muft, 
with  their  powerful  influence  in  irrigation, 
rieceflarily  militate  to  cheapep  the  price,  and 
multiply  the  fupply  of  human  comforts. 

If  the  tradefmcn  of  the  feveral  towns  are 
enabled  to  procure  heavy  articles  at  a  reduced 
carriage,  their  cuftomers  all  feel  the  benefit 
of  a  proportionate  price,  whi<ph  neverthelefs 
fecures  equally  4  fair  profit  to  the  vendor.  If 
coals  are  thus  redyced  in  their  carriage,  or 
new  mines  become  thus  opened  to  market, 
the  cottager  is  enabled  p  burn  more  of 
them ;  and  numerous  blcflings  are  the  ofE- 
fpring  of  a  comfortable  1  earth. 

N  4  The 
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The  fame  mode  of  rcafbning  applies  to 
every  fpecies  of  purfuit  which  requires  the 
transfer  of  heavy  articles ;  and  regardlefs  of 
the  fcience  of  irrigation,  to  the  aid  whereof 
canals  may  be  fo  conftruded  as  to  afford  in- 
exhauftible  refources,  there  is  no  point  in 
which  they  can  be  viewed  but  they  exhibit 
ineftimable  advantages'  to  the  bulk  of  fociety  ; 
becaufe  every  amendment  which  reduces  the 
quantity  of  animal  labour,  or  which  yields 
a  greater  abundance  with  the  fame  manual 
applications,  muft  render  tlie  accommoda- 
tions of  life  more  plentiful,  cheap,  and  dif- 
tributive. 

When  two  perfons,  for  example,,  are  pre- 
fent  at  the  common  mart  of  traffic,  with 
any  quid  pro  quo  of  commerce  which  they 
incline  to  exchange,  the  barter  will  meet 
upon  equal  terms  >  and  each  will  obtain  a 
reafonable  proportion  of  the  furplus  com- 
modity of  the  other ;  but,  if  one  perfon  has 
his  produce  upon  the  fpot,  and  the  other 
brings  the  article  wanted  a  mile,  the  expence 
of  that  mile's  carriage  will  neceffarily  reduce 
the  quantity  thereof  to  be  given,  upon  the 
fame  principles  of  fair  trading,  in  propor- 
tion to  the  coft  of  one  mile's  conveyance. 

In  the  fame  way  every  additional  mile's 

carriage 
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carriage  muft  make  a  proportionate  reduc- 
tion of  the. quantity  of  the  transferred  arti- 
cles to  be  delivered  ;^  even  to  the  prohibition 
of  intercourfe^  unlefs  the  inland  party  fub- 
mits  to  the  impofitions  of  neceflity.  Now 
at  the  fame'  rates  for  animal  conveyance, 
apart  from  attendance,  there  can  be  no  mate- 
rial difference  whether  one  hundred  jtnd 
thirty  mules  go  one  mile  to  bring  each  a 
fack  of  com,  or  whether  one  mule  goes  one 
mile  one  hundred  and  thirty  times  ov6r,  to 
perform  the  fame  quantity  of  carriage.  But 
if,  by  the  conftrudlion  of  a  canal  of  one  mile 
in  length,  with  the  price  of  one  hundred 
and  twenty-nine  mules,  the  remaining  one  is 
enabled  to  perform  the  fame  transfer,  he 
thereby  faves  to  the  community  the  feeding, 

■ 

attendance,  and  equipments  of  one  hundred 
and  twenty-nine  mules  per  day,  and  the 
charge  for  conveyance  of  merchandize  will 
be  proportionably  lefTened ;  although  thofc 
perfons  who  are  employed  as  carriers  will 
receive  the  fame  degree  of  fair'profit,  as  if 
no  canal  had  been  conftruc^ed,  and  yield  to 
the  community  a  multiplied  refult. 

If  we  farther  view  the  extenfion  of  inland 
canals,  in  refped  to  the  various  purpofes  of 
agricultural  improvement  for  which  they  arc 

capacitated. 
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capacitated,  the  mind  muft  contemplate  with 
furprife  the  wonderful  profpett  of  multiplied 
refources  which  will  proceed  from  the  moft 
fteril  and  moorifh  parts  of  the  kingdom; 
and  which  Mr.  Templer'sadlual  improve- 
ments-have  demonftrated  found  data,  to  ex- 
pc<3:.  The  mining  countries  perhaps  might 
produce  com  and  flefti  in  fufficiefnt  quantities 
for  their  home  confumption ;  and  the  balance 
of  traffic  would  remain  as  an  annual  accu- 
mulation to  penetrate  farther  into  the  earth, 
or  to  enrich  and  beautify  its  furface. 

If  the  extenfion  of  canals  can  facilitate 
and  cheapen  the  expcnce  of  manure,  we  may 
behold  every  little  farmer  in  a  condition  to 
improve  a  greater  quantity  of  foil;  to  polifh 
the  eftate  he  poflefles  to  the  enrichment  of 
his  landlord ; .  and  to  contribute  additional 
benefits  to  the  weal  of  fociety.  The  features 
jof  content  would  thus  difpel  the  gloom  of 
abjedl  wretchednefs  from  his  brow  ;  and  he 
would  behold  that  manlinefs  of  antient  days 
in  his  growing  oflfspring,  which  can  alone 
contribute  permanent  fafcty  and  profperity 
to  his  countiy. 

In  viewing  canals  as  agents  to  agriculture, 
we  flaould  not  forget  the  innumerable  adyan- 
tag;es  which  have  refulted  from  the  ufe  of 

■fea 
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lea  laftd,  when  it  admits  of  carriage  to  the 
interior  parts  cf  the  kingdom  ^  and  if  the 
lands  are  fuppofed  to  receive  melioration 
from  the  carbonic  acid,  or  from  any  particu- 
lar folid  quality  contained  in  that  or  the 
ftiells  it  is  mixed  with,  it  may  merit  confi-^ 
deration  whether  crofs  cuts  are  not  praiflica- 
ble  in  moft  parts  of  the  kingdom,  which 
would  juftify  an  adlual  extenfion  upon  the 
fole  principle  of  this  fpecies  of  hulbandry, 
independent  of  other  purpofes.  But  if  it  is 
limply  the  faline  that  is  required,  it  may 
prove  no  difficult  matter  to  form  fefervoirs 
upon  the  leveral  eminences  which  overtop 
the  refpedtive  neighbourhoods,  by  extending 
pipes  in  the  nature  of  water-works,  as  an 
undertaking  of  Government,  which  being 
properly  fyftemized,  may  accommodate  agri- 
culture in  the  remoteft  parts,  and  forin  falt- 
water  baths  in  the  city  of  London,  or  ex- 
tend them  into  every  parifh  in  the  kingdom, 
and  ornament  the  pleafure  grounds  of  thofe 
who  may  prefer  fuch,  with  cafcades  and 
fountains  of  a  fpecies  which  no  other  coun- 
try exhibits. 

There  are  fome  other  confiderations  in  fa- 
vour of  agricultural  canals,  which  fhould 
not  be  omitted. 

By 
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By  land  carriage  it  is  abfolutely  impoffible 
to  perform  a  fufficient  transfer  of  manure , 
to  gain  any  confiderable  advantage  of  time 
and  quantity  during  the  continuance  of  st 
feafon  ;  but  by  agricultural  canals  the  quan* 
tity  may  be  multiplied,  the  price  reduced, 
and  the  feafon  extended  to  a  fpacious  tradt 
of  farm. 

,  This  increafe  of  improvement  will  remu- 
nerate its  accumulation  with  manifold  force. 
The  quantity  of  articles  carried  upon  a  canal 
will  enable  conveyance  at  lefs  expence;  or 
the  furplus  monies  may  be  applied  to  the 
diftribution  of  more  minute  bleffings,  into 
the  fmaller  arteries  of  irrigation. 

To  facilitate  and  expedite  thefe  great  ends, 
it  would  be  a  defirable  attainment  Ho  cffc6t 

« 

fome  more  cheap  and  limple  method  of 
raifing  a  fupply  of  water  equal  to  the  under- 
taking, from  the  lower  refources  of  lakes, 
rivers,  and  the.  tides ;  for  the  conftruftion, 
wear,  and  tear  of  the  fteam  engine^  and 
other  expenfive  machinery,  together  with 
their  contingent  charges,  are  a  confiderable 
drawback  on  the  advantages  of  an  agricul- 
tural ufe  of  water.  I  have  endeavoured  to 
contribute  my  mite  to  this  kind  of  improve- 
ment in  the  following  pages :  I  fubmit  them 

to 
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to  the  public,  in  hopes  that  they  may  ftimu-  . 
late  fome  more  able  genius  to  add  his  thoughts 
on  this  interefting  particular. 


A  Dejign  for  obtaining  a  Mechanical  Power 
from  the  mere  Motion  of  the  Waters; 
and  for  dijlributing  that  Power  into 
every  Part  of  Great  Britain^  fo  that  the 
Supply  may  be  rendered  equal  to  any 
given  Demand  which  may  be  required. 

% 

Mr.  Fergufon  defines  a  fluid  to  be  ''*a 
body  that  yieldsvto  the  leaft  preflure,  or  dif- 
ference of  preflures." — '*  Its  particles,**,  he 
iays,  **  are  hard,  fince  no  fluid,  except  air 
or  fl:eam,  can  be'  prefled  into  a  lefs  fpacc 
than  it  naturally  poflcfles.** 

It  appears  to  me,  that  from  thefe  proper- 
ties we  may  deduce  fuflficient  principles  to 
juftify  an  experiment  upon  the  mere  motion 
of  thel  fea ;  for  there  feems  to  be  no  doubt 
that  the  force  by  which  the  flowing  tide  is 
impelled,  does  at  all  times  yield  a  difference 
of  preflure,  of  fufficient  importance  to  over- 
come the  refiftance  which  may  be  impeded 
by  an  equal  fluid  in  a  ftate  of  reft: :  for  as. 

each 
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each  particle  is  equally  free  to  move,  it  will 
always  move  towards  that  point  where  there 
is  the  leaft  preflixre,  and  recede  from  that 
where  there  is  the  moft. 

Let  an  air  veflel,  for  example,  .be  con- 
ftru<5led  with  a  valve  near  its  bottom,  and  a 
main  pipe  afcending  from  its  fide:  let  it 
then  be  filled  up  with  water;  then  fill  a 
common  fyringe  with  water,  and  injc(5l  it 
through  the  tube  which  contains  the  valve : 
I  apprehend  there  can  be  little  doubt  that  the 
water  contained  in  the  veflel  will  rife  in  the 
main  pipe  in  proportion  to  the  quantity  in- 
je<5led ;  becaufe  of  the  force  applied  to  the 
fyringe,  \\;hich  affords  a  diflference  of  pref- 
fure  upon  particles  otherwifc  equal.  Upon 
a  fimilar  principle  a  wedge  is  made  to  cleave 
the  fame  tree,  or  enter  the  iame  timber  of 
which  it  is  formed,  by  means  of  the  flroke 
or  prefllire  applied. 

There  is  a  copying  machine  invented,  by 
Mr.  Bramah,  which  ad:s  by  means  of  a 
very  fmall  forcing  pump.  This  injefts 
water  into  a  cylinder,  fo  as  to  move  a  piflon 
and  table  upwards.  I  am  told  that  the  power 
of  this  little  contrivance  is  fo  great,  as  to 
prefs  a  block  of  wood  to  pieces  which  is  fix 

inches 
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inches  fqiiare:  1  have  not  feen  this  expe- 
riment. 

Mr.  Foulds,  at  the  London-bridge  water- 
works, has  approached  ft  ill  nearer  to  my 
idea,  by  combining  the  properties  of  fluid 
matter  through  the  help  of  an  air  veffel; 
thus  availing  himfelf  of  elafticity,  for  the 
purpofe  of  filling  the  mains  of  the  Lon- 
don-bridge water-works,  which  were  for- 
merly fupplied  by  means  of  an  elevated 
tower,  conftruifled  on  the  fimple  fountain 
principle ;  into  this  the  water  was  raifed  by 
the  fame  forcing  pumps  which  are  now  ap- 
plied'to  the  air  veffel;  and  was  from  thence 
diftributed  from  the  tower  into  the  mains  of 
the  water- works. 

The  chief  difference  between  Mr.  Foulds's 
method  and  my  conje(Sure  is,  that  I  fuppofc 
the  motion  of  the  tide,  when  governed  by 
a  proper  dired:ion,  will  be  fully  competent  -. ,  ^ 
to  open  the  valves  of  an  air  veffel ;  by  which/  / 
means  the  water  will  be  injedled  and  raifed 
into  the  mains  by  the  elaftic  adion  of  the 
compreffed  air  upon  its  furface,  as. in  the 
cafe  of  the  London  water-works,  without 
the  force  of  any  additional  power. 

I  do  not  pretend  to  form  an  obftinate  con- 
clufion,  that  this  is  the  only  method  that 

will 
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will  anfwer ;  that  this  is  complete  in  itfclf 
without  amendment  or  aid ;  that  this  is  ei- 
ther without  objediions  to  it,  or  am  I  certain 
that  it  will  anfwer  at  all.     It  ftrikes  me  as  a 
dcfign  worthy  of  experiment,    although   I 
perceive  fome  difficulties  to  be  overcome  j 
fuch  as  the  filtage  of  the  fand  which  the 
fea  brings  with  it :  this  may  happen  to  choke 
the  valves,  or  fill  up  the  air  veffel  and  duds: 
it  may   be   requifite   to  contrive   fucceflive 
valves  to  meet  the  rife  of  the  tide,  and  to 
Ihut  each  other  by  means  of  a  click  or  fpring: 
there  is  alfo  a  neceffity  to  bring  the  fluid 
into  a  ftate  of  equilibrium  within  and  with- 
out  the  air  veflel,  before  the  valve  will  open 
at  all ;  and  to  this  mufl  be  added  the  motion 
of  the  fea,  from  whence  the  difference  of 
preflurc  or  preponderance  is  to  be  expected, 
SuQceffive  lights,  however,  will  arife  from 
an  inveftigation  of  the  fubjeift;  and  I  am 
induced  to  hope  that  thefe  would  amply  re- 
ward the  inquiry. 

It  may  periiaps  be  ftill  farther  neceflary  to 
add  fome  fmall  power  by  means  of  machi- 
nery, to  help  the  adion  of  the  air  veflel; 
but  if  even  this  fucceeds,  it  will  be  ah  ineA 
timable  acquiiition  to  agriculture,  manufac- 
tures, and  commerce :  for  I  have  no  hcfita- 

tion 
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tian  in  faying,  that  the  prefent  fyflem  of 
:prax5tical  hydraulics  is,  in  maijiy  things,  inv 
perfei^,  partial,  and  puerile;  and  that  it 
ipay  he  aniended  in  the  items  of  inland  na- 
vigation, irrigation,  and  drainage,  as  well 
as  in  refpeiSt  to  mechanical  application,  and 
the  ,  watering  of  towns  and  cities.  I  will 
even  add,  that  if  the  whole  of  the  demand 
for  irrigating  rfie  kingdom  entirely  through 
eyery  part  of  it  is  to  be  fupplied,  by  ma- 
chinery, fircHn  the  lakes  of  Cumberland, 
&c.  or  from  the  flow  of  the  tide, ,  and  by 
the  total  application  of  nuchinery,  that  the 
Govertmiept  may  draw  a. powerful  revenue 
iffQm  fuch  a  national  operation;  and  the 
country  wpuld J)e  enriched  by  it,  to  the  ad- 
vantage of  all  its  inhabitants. 

This  pofition  applies  equally  to  Scotland 
and  to  Ireland;  and,  indeed,  to  every  other 
countiy;  for  all  countries  have  what  i^ 
termed  a  Ipack  bone,  land's  height,  or  higheft 
])oiqt  or  ridge  of  elevation  between  the  wa- 
ters which  difcharge  tbenafclves  onp  way,  , 
and  thofe  which  tun  in  another  dire<flioh  2 
yet  fo  attentive  are  mankind  tq  individual  in- 
;terefts,  andfp  limited  have  beeji  the  mete 
Jpcal  operation  of  civil  engip^ers,  that  the 
favings  of  wealth  which  a  con^bipation  of 

Q  the 
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he  very  powers  that  have  been  feparatel^ 

applied  would  have  produced,  feems  to  be  a 

fubjedt  which   has   not  occurred  to   them: 

But  it  is  neverthelefs  a  topic  whith  admits  of 

'ample    demo'nftration ;     and    of    eftimatcs, 

^  founded  on  experience,  which  may  be  made 
to'appro^imate  nearly  to  a  pfadbicalrefult.  • 
Suppofe,  for  example,  that  (Soverhmeht 
were  tx)  take  into  their  own  hands  the'  con- 
^fti^uclion  of  one  grand  )^dtionaiwat&'tiimk\ 
for  the  pUTpofe  of  elevating  a'fufficicnt  fup- 
ply  of  freih  and  fait  water  from  the*  moft 
convenient  waters  below,  'to  thej  hf^ft"^  ele'^ 
vated  hills,  mountains,  and  peaks ;  !fo^min^ 
fpacious  refervoirs  in  the  covfcs  br^thefeftferil 
regions;  and  that  a  grand  ciimmtiriicatJdtv, 
by  mains,  pipes,  and  canffl^,-  was  formed 
from  one  hill  or  cnlinence.  to  in6ther  through- 
out  all  the  dividing' ridges  which  ffeparafe 
the  principal  wiaters  a«d  riVers '  of  the^kiri^- 
dom.  There  could,  in  tms-^cafe,  be  no 
doubt  remaining,  upon  principles  16ng  proved 
by  practice,  that  from  bafins  or  referv^iris 
•erefted  near  thefe  fummits,  water  would 
diftribute  itfelf  afterwards  'by  the-  mere  kSt 
of  its  ov/ir  gravity,  duly  regiftertd  or  go'- 

/Verned  by  air  tubes,  into  every  acre  in  the 

iflandj  and  front  thence  difcharge  its  furpltrs 

to 
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ft)  the  fca,  through  the  ordinary  fewers  which 
nature  has  defigned. 

This  capacity  being  thus  once  obtained, 
the  fupply  would  be  always  regulated  and  / 
juftified  by  the  extent  of  the  demand;  and,  ^ 
from  hence,  all  the  fmaller  drains  of  private 
navigation,  culinary  purpofes,  irrigation,  and 
manufadurcs,  might  be  furnilhed  at  a  mo^ 
derate  rent.     This  would  complete  an  inefti-  ' 

mable  fyftcm  of  public  economy,  mutually 
redounding  to  the  benefit  of  the  crown  and  y 

the  fubje<a,  and  highly  honorable  to  Britifh 
fcience,  and  to  this  age  of  fuperior  im- 
provement. 

If  we  wi(h,  however,  to  be  moreover  fa-- 
tisfied  in  regard  to  the  pecuniary  advantages 
which  may  be  made  to  flow  from  this  me- 
dium of  public  economy,  we  arc  fumifhed 
with  accurate  data  for  an  eftimate  which  may 
approach  near  enough  to  our  purpofe  to  form 
a  fatisfadory  fifcal  calculation.  The  heights 
of  the  principal  hills  and  mountains  in  Eng^ 
land  are  as  follow  2 
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Skiddaw,  in  Cumberland,   is  above 

Broad  Water        —        -  —    3^00 

Axe-Edge  Peak,  in   Dcrbyfhire,    is 

above  Derby  —  -^2106 

Bunfter  Hill,  in  StafFordfhire,  is  above 

Trent  —  —  —     1200 

5^xton  Hill,  above  the   levd  of  the 

Dove  —  *—.*-.       yoo 

And  Dartmoor,  above  the  fca,  ab6\it     iboo 


Making  in  all  thefe  fummits         -         8300 


The  mean  elevation  being         -         -     ^^50 


The  point  of  partage  of  the  Grand  Trunk 
(Janal,  which  traverfes  the  heart  of  the 
kingdom,  through  the  county  of  Stafford, 
in  its  way  from  Liverpool  to  Hull,  has  a 
rife  of  316  feet,  and  a  fall  of  326  feet, 
yielding  a  mean  elevation  of  321  feet,- which 
may,  I  think,  be  fairly  taken  as  the  medium 
partage  between  the  rivers  of  England  that 
empty  into  the  Britilh  ocean,  and  thofe 
which  difembogue  themfelves  into  the  Irifti 
fea. 

By 


By  an  admeafurement  upon  Mr,  C^ry*s 
large  map,  I  find  that  a  main  trunk  or  can^U 
of  fix  hundred  mijcs  in  length,  wpuld  be 
fufficicnt  to  extend  a  fupply  pf  water  through* 
out  the  kingdom,  from  the  boundary  of 
Scotland  to  the  Land's  end,  along  the  di-» 
viding  ridge,  or  moft  elevated  land  jn  the 
country ;  from  whence  its  o\Vn  gravitation 
would  convey  it  everywhere  ^Ife,  through 
thie  pipes  and  canals  of  individuals,  or  of 
aflbciated  companies  :  but,  to  render  thedif- 
tribution  more  complete  through  every  part 
of  the  kingdom,  I  will  add  nine  hundred 
miles  more  as  an  allowance  for  public 
branches  along  the  principal  dividing  heights, 
and  take  a  greater. number  of . elevations  into 
the  account,  fp  as  to  eflimatejhe  national 
diftribution  of  water  to  be  a  main  of  fifteen 
hundred  miles  extent,  having  its  reiervqirs 
elevated  at  the  average  rife  of  900  fc^t ; 
whi<!h  is  nearly  a. mean  between  the  moun- 
tain fummits,  and  the  partage  of  the  Grand 
Trunk-Canal. 

Thu^s,  I  prefume,  every  obje^ftion  will  be 
removed  in  refpedl  to  the  principle;  which* 
like  that  whereby  the  human  body  is  fup- 
plied  from  the  grand  refervoir  of  the  heart 
into  the  fmalleft  arteries  of  the  head,  the 

O  3  fingers. 


igS  PROPOSfeD    NATIONAL 

fingers,  and  the  toes,  would  diftributc  its 
bounteous  influence  into  the  moft  diftant  ca- 
nal,  into  every  mill-pond  which  (hould  be 
defired,  into  every  farm  and  garden  which 
fhould  be  cultivated,  into  every  tan  yard 
which  requires  it,  into  every  bath,  cafcade, 
and  filhpond  of  luxury;  into  every  fountain 
of  ornament  or  ufe  which  might  be  defira* 
ble  j  into  every  houfe  which  fliould  be  inha- 
bited; into  every  kitchen  which  (hould  cook 
a  dinner ;  and  into  every  water  clofet  which 
fhould  accommodate  the  remaining  occafions 
of  the  family. 

But  it  is  a  misfortune  which  I  have  often 
obferved,  that  men  are  proiae  to  confound  a 
principle,  from  which  you  calculate  with  a 
defign  to  incur  the  whole  expenoe.  Now, 
as  I  admit  a  very  material  diftin£tion  between 
what  is  theoretically  poffiblc,  and  that  which 
is  pradtically  expedient,  I  think  it  proper  to 
premife  an  explanation  before  I  attempt  an 
eftimate.  I  would  have  it  underftood,  that 
it  is  my  opinion  that  all  elqvated  countries, 
which  negledl  to  conftrufl;  an  elevated  navi* 
gation,  are  purfuing  a  defedive  fyftem  of 
canal  conveyance :  a  fyftem  which  bids  fairly 
(o  exhauft  the  natural  fupply  of  w^ter,  to 

fik 
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filt  up  the  natural  fewers  of  the  country,  to 
injure  the  depths  of  river  navigation,  to- 
create  ill  blood  and  ftrife  between  party  and 
party,  and  to  terminate  in  a  thoufand  difap- 
pointmcnts,  becaufe  there  are  not  fprings 
enough  for  every  man. 

Hence  it  is  that  I  would  have  the  nation 
to  begin  at  the  right  end  of  the  bufinefs,  by 
obtaining  a  command  of  water  which  (hould 
be  competent  to  all  its  occafions ;  and  I  will 
endeavour  to  make  a  fufficient  eftimate,  to 
Ihew  the  nature  of  the  expente  and  profit^ 
which  I  contemplate ;  but  I  would  not  have 
it  from  thence  inferred  that  I  would  expedt 
a  prompt  execution  of  the  defign  :  it  is  fuf- 
ficient  to  lay  out  the  plan,  and  carry  into  ef- 
fedl  fuch  parts  of  it  as  may  be  found  pro- 
greffively  convenient ;  for  whether  fuch  a 
defign  hjs  a  capacity  for  completion  in  five 
years,  or  five  hundred  years,  is  a  matter 
refting  wholly  upon  contingencies,  and  muft* 
greatly  depend  on  its  points  of  remunera- 
tion. It  fhould  be  neverthelefs  remembered, 
that  every  great  national  undertaking  has  its 
beginning;  and  it  is  certainly  highly  honor- 
able to  the  reign  which  commences  fuch 
works  of  bounty  and  munificence. 

O  4  By 
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It  would  be  advifable  in  an  undertaking 
of  this  nature,  that  if  the  coft  of  machinery 
cannot  be  done  away  by  the  fubftitution  of 
fome  fuch  invention  as  I  have  endeavoured 

« 

to  contrive  an  application  of  to  the  mere 
motion  of  the  fea,  that  the  expence  ihould  be 
reduced  fo  far  as  it  may  be  found  pradlica* 
ble,  by  the  adoption  of  co-operative  powers. 
The  horizontal  wind-mill  is  one  which  may 
be  applied  to  great  advantage  in  all  windy 
iituations ;  for  it  matters  not  in  what  direc* 
tion  the  wind  comes,  or  that  it  is  attended  % 
yet  it  will  always  be  found  a  fclf-adking 
machine,  whenfocver  the  wind  blows  at  any 
point:  and  by  this  means  a  coniiderable 
quantity  of  water  may  be  alfo  forced  into 
the  aif-veffel,  independent  of  the  adtion  of 
the  tide. 

Indeed  I  think  it  will  not  be  very  difficult 
to  contrive  a  helping  machine  to  the  motion 
of  the  valves,  which  it  is  neceflary  to  govern 
with  mathematical  nicety. 

By  the  help  of  furface-condudtors  the 
rain  may  be  coUedted  from  the  mountain 
tops  into  the  various  refcrvoirs  which  hilly 
countries  generally  admit  of  in  cheap  and 
fterile  iituations,  to  a  very  coniiderable  ex^ 
tent;  into  thefe,  according  to  their  various 

levels. 


CO^QFEBATIVE  BYDBAVhlC  RESOURCES.     201 
t 

levels,  many  little  dreams  of  water  may  be 
dire6led;  and  numerous  inftances  will  oc- 
cur, where  the  affiftance  of  the  cheap  lifting*-  ^ 
wheel,  which  I  have  herein  before  de- 
fcribed,  will  re-devate  the  overflow  to  baiSos 
on  a  higher  eminence ;  from  whence  it  may 
be  again  diilributed  in  droughthy  feafons. 
There  is,  under  contemplation  of  this  little 
branch  of  economy,  one  circumftance  to 
which  I  beg  leave  to  call  the  attention  of 
every  man  who  manages  a  farm.  The 
cheapnefs  of  this  laft  machine  brings  it 
within  every  farmer's  reach ;  and  if  he  will 
only  be  at  the  pains  to  ufe  it,  during  the 
time  for  manuring  his  grafs  lands,  for  the 
purpofe  of  mixing  liquid  manure*  in  a  pit 
properly  fituated  for  diftributing  fuch  into 
furface<^drains  through  his  grounds,  he  will 
find  himfelf  wonderfully  rewarded  by  an 
abundant  crop  of  grafs,  of  the  richeft  qua- 
lity, even  progreflively  from  the  barren 
heath. 

But  when  we  are  eftimating  a  de%n  in 
order  to  determine  its  expediency,  it  will  al- 
ways be  found  fafeft  to  allow  the  moft  cx- 
penfive  methods ;  which  will  not  only  en- 
fure  lefs  difappointment  in  any  cafe,  but  will 
alfo  Idive  more  room  to  fpirit  up  the  execu*^ 

tion 
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tion  by  the  fuccefliv«  amendments   which 
may  occun 

.  I:  (hall  therefore  make  the  adtual  practice, 
in  water-works  moved  by  the  power  of 
fteam,  the  bafis  of  my  calculations ;  and  if  I 
fhould  fortunately  fucceed  in  any  new  me- 
thod or  improvement,  by  which  a  national 
faving  (hall  be  attained,  I  truft  I  (hall  at  leaft 
reap  the  credit  of  it,  although  thofe  who 
have  the  benefit  of  a  more  forturiate  patro- 
nage may  be  more  likely  to  enjoy-  its  pecu- 
niary advantages. 


Of  the  Power  and  Expence  of  conjlruding 
.  a  National  Irrigation ;  and  of  communis 

eating  a  Regulating  Main  throughout 
<  the  Kingdom  of  England^  to  be  Jed 
.  wholly  from  the  lower  Level  of  the  Tide, 

Lakes,  and  Rivers^  by  Means  of  Ma^ 

chinery. 

.  In  purfuing  this  inquiry  I  (hall  adopt  the 
principle  of  fafety  which  I  have  juft  laid 
down,  and  (hall  found  my  calculations  on 
the  moft  expenfive  machinery. 

In  my  Political  Economy  of  Inland  Navi* 
gation,  Irrigjation,  an4  Drainage,  publiflbed 

laft 
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laft  year  by  Mr.  Faulder,  in  Bond-ftreet,  ia 
calculating  the  power  ahd  expence  demand- 
ed  in  my  plan  for  infulating  the  city  of 
London  by  means  of  a  navigable  canal,  I 
have  taken  the  adual  pra6lic6  of  the  fteam 
engine  which  is  employed  daily  in  the  Shad- 
well  water  works  as  my  datum ;  and  I  have, 
in  that  work,  gone  into  many  detail  con-« 
fiderations  and  eftimates  which  may  be  eafily 
referred  to,  and  which  it  would  be,  there- 
fore, fuperfluous  to  repeat. 

By  this  engine  the  water  is  raifed  ninety 
feet ;  its  pump-barrel  is  twelve  inches ;  and 
twenty-two  ftrokes,  of  fix  feet  each,  are  per- 
formed in  one  minute. 

The  coft  of  this  engine  is  eft i mated  at  two 
thoufand  pounds;  and  its  confumption  of 
coals  at  two  bufliels  per  hour. 

Now  as  I  have  fixed  the  mean  perpendi- 
cular height  of  the  propofed  national  refer- 
voirs  at  nine  hundred  feet  elevation  above 
the  lower  level,  I  will  firft  endeavour  to  cal- 
culate the  expence  of  commanding  fo  much 
water  at  pleafure,  for  the  fupport  of  a  regu- 
lating main ;  and  of  diftributing  its  influ- 
ence, from  the  refervoirs,  through  every 
part  of  the  kingdom. 

As  the  furplufage  of  one  fuch  main,  con- 
fined 
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fined  merely  to  the  demands  of  irrigation, 
when  the  drought  of  the  feafon  may  happen 
to  exhauft  the  due  proportion  of  humidity^ 
would  probably  be  of  fufiicient  importance 
in  itfelf ;  and  more  particularly  as  any  greater 
demand  for  canals,  factories,  mills,  fifh- 
ponds,  cafcades,  pleafure  fountains,  &c.  will 
carry  with  it  an  increafe  of  income  to  the 
water  works,  from  whence  they  will  necef- 
farily  draw  an  accumulated  profit  fufficienf 
to  juftify  additional  pipes:  it  will  fuifice 
that  we  take  this  limitation  of  the  fubjedt  as 
an  ample  bafis  for  every  further  extent  of  it. 
It  fhould  be  held  as  an  invariable  rule  in 
,  the  general  pradlice  of  raifing  water,  or 
boats,  in  hydraulic  operations,  that  where 
the  rife  or  fall  can  be  brought  to  one  finglc 
rife  or  fall  of  the  land  which  divides  the 
higher:  and  lower  levels  of  a  country,  the 
work  for  doing  this  fhould  never  be  divided ; 
for  it  is  plain  that  every  repetition  of  fuch  a 
transfer  mud  repeat  a  great  proportion  of 
the  machinery  or  lockage  as  often  as  the 
operation  is  to  be  repeated ;  befides  the  in-* 
creafe  of  attendants,  and  delays  of  repeating 
procefs.  In  theoretic  calculations  it  is,  how- 
ever, of  fome  importance,  for  the  reafons 

before 
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before  affigned ,  to  eftimate  repeated ,  perhaps 
uftneceffary  operations. 

Hence>  as  Shadwell  engine  raifes  its  water 
ninety  feet,  at  a  known  expence,  I  will 
allow  ten  fuch  engines  to  reach  nine  hun- 
dred feet  elevation  in  the  propofed  national 
water  works ;  and  one  grand  refervoir,  be- 
fidcsa  fet  of  regulating  bafins,  to  equal  each 
twenty-five  miles  of  main,  throughout  the 
fifteen  hundred  miles  that  I  have  propofed 
the  extenfion  of  national  mains,  from  Scot- 
land to  Cornwall. 

Of  the  Expence. 

According  to  the  foregoing  premifes  it 
will  be  perceived,  that  fix  hundred  fteanv 
engines,  of  the  value  of  one  rnillion  two 
hundred  thoufand  pounds,  confuming  two 
buHiels  of  coals  each  pet  hour,  amounting  to 
four  thoufand  eight  hundred  and  fixty-fix 
and  tWo-thifds  chaldrons  of  coals  for  each 
ten  engines ;  or  two  hundred  and  fifty-two 
thoufand  chaldrons,  per  annum,  for  the 
whole  kingdom  will  be  demanded ;  which, 
at  the  good  average  price  of  forty  fhillings 
per  chaldron,  would  be  five  hundred  and 
four  thoufand  pounds  for  fuel. 

There 
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There  will  be  a  demand  of  eighteen  thou- 
fand  yards  of  elevating  main,  to  raife  th* 
water  from  the  lower  level  to  fixty  grand 
rcfervoirs,  each  nine  hundred  feet  above 
tliat  level;  this  item,  fay,  at  two  hundred 
weight  of  caft  iron  to  each  yard  of  twelve 
inch  pipe,  and  five-eight  metal,  (which  will 
eafily  bear  a  hundred  feet  column  of  w^ater), 
amounts,  at  fourteen  fhillings  per  hundred 
weight,  to  the  fum  of  twenty-five  thoiifand 
two  hundred  pounds. 

Wooden  pipes,  cartage,  laying  down,  ex^ra 
charges,  &c.  inclufive,  for  fifteen  hundred 
miles  of  regulating  main,  at  twenty  (hil- 
lings per  yard,  will  amount  to  two  million 
fix  hundred  and  forty  thoufand  pounds. 
Say  for  fixty  grand  refervoirs,  at  two  thou- 
fand pounds  each,  one  hundred  and  twenty 
thoufand  pounds;  and; on*  hundred  thou- 
fand more  for  regulating  bafins,  buildings, 
&c. 

Thus  the  aggregate  coft  of  conftrudion 
may  be  ftated  as  fallows  2 
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€oa  Steam  enginfesi  each  2CXX)L^.  1,200,000 
1800  Yards  of  elevating  main  -  25,000 
1500  Miles  of  regiilatiiig  mains  2,640,000 
€0  Grajid  refervoirs,  each  2000L  120,000 
Regulating  baifins         -  -  100,000 

Allow  largely  for  contirtgericies         915,000 

•  - '   •  ^  L— — 

* 

■  -'  Total  cofP,    •£*. 5,000,000 


» I  *  ii  >i 


-follows  to  ftate  the  interefl:  for  which 
this,  itim;  iftay  be  obtained  on  fo  eligible  a 
fecurity-i  and  to  add  the  yearly  charges 
which  are  attached,  before  the  probable  bal- 
Jance  of  natiojial  gain  can  be  afcertained  or 
remunerated:  and9:as  thie  government  arc  aM 
competeiit  td-  regulate  the  rate  of  interefH 
I  ivill  fuppofe  the  fum  of  ten  pei^^cent.  pet 
amvum  toberfufficicwt  inducement.     Hence 

the  following  will  be  dpproxinriate  to       ^  ^ 

•  <  •  '  » 

The  annual  expence, 

LoMi  of  five  millions*  obtained  at  r-r.  .., 

tcfi  per  cent,  jutereft       ?  -:        £*50^P99 


i* 


U1 


Carric<J.  forw^ard,  £^5^^999 


Amount 
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Amount  brought  forward     -     j^^-soo^ooo 

Confumption  of  250^000  ci^aK 
drons  of  coals,  at  40s.  per  chal- 
dron        .         -  ^  .      504,000 

«fOO  Superintendants  of  dijflfereiit 
defcriptions,  aver^^ing  200l. 
_  inclufive         -  -  -      100,000 

Wear  and  tear,  diiappointments, 
.  cafuAlties,  new  work§,  and 
contingencies        -         -         -     396,000 


Total  of  annual  charges,        £.  1 ,500^000 


*M*«M* 


W 

This  annual  ixpence  wiQ,  I  apprehend,  be 
jfufficiently  powerful  to  gQvctn :  the  tcnapcta- 
ture  of  tlie  feafcHis,  aaA  to.  direct  ekihen«» 
tary  blpflmgs  mto  the  coffcrs^af  the  king'- 
donx,  if  it  Ihould  be  thought  proper  to  exc^ 
cute  the  work  fortpublic  iocount  and  rifquie, . 
by  means  of  monies  to  be  loaned  on  the 
faith  of  this  |;reat  improvenjent.  I  will 
next  endeavour  to  illuftrate  this  lucrative 
profpeS,  bjr  opinions  and  fafts'of  thehigtieft 
authority.;  and  which  muft  'greatly  bVer- 
'balance  the  weight  of  my  own  arguments  in 
^e  fcale  of  popular  convidion.    ^ 

Of 
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OJ  certaixL  Advantages  which  may  accrue 
to  the  Government y  and  to  its  SubjeSls, 

from  the  ConJiruBion  of  grand  National 
Water  Works ^   as  herein  propofed;  and 

from  thus  irrigating  thejteril  Lands  of 
the  Kingdom  by  the  fame  Means  which 

fupply    our    commercial    and    culinary 

Furpofes^ 

•  ■ 

Several  of  the  principles  which  I  have 
conceived  to  be  moft  applicable  and  efficient 
towards  producing  the  ineftimable  ends  which 
We  are  looking  to,  ^ere  hinted  at  irt  my  laft 
yearns  plan  for  infulating  the  City  of  Lon- 
don, and  beftowing  all' the  appendant  ad- 
vantages of  a  navigable  canal  upon  the  me- 
tropolis  and  the  furrounding  country;  and 
the  theory  and  pradlice  of  hydraulic  opera-^ 
tions  were  ftill  more  enlarged  upon  in  my 
generjtl  work.  The  Political  Economy  of 
Inland  Navigation,  Irrigation,  and  Drainage. 

As  I  am  at  prefent,  however,  to  aim  at 
convincing  fociety  that  my  defigns  are  prac- 
ticable, I  prefume  the  fads  which  exift  in, 
other  countries,   or  which  are  entitled   to 
faith  in  this,   upon   the  refpedable  ftate- 

P  ments 
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ments  and  opinions  of  fuch  men  as  Arthur 
Young,  Efq.  Sir  John  Sinclair,  and  Mr. 
.Middleton,  will  be  received  as  admiffible 
evidence  in  the  caufe  of  approximate  con- 
viction. 

.  It  is  known  ID  the  world,  that  Mr.  Young, 
now  Secretary  to  the  Board  of  Agriculture  in 
London,  made  a  tour  of  agricultural  obfer- 
vation   through   France   in  the  years  1787, 
1788,  and  1789.     That  tour  was  publiflied 
in  London   in   1792;  and   I  have,  now  the 
pleafure  of  appealing  to  the  interefting  tef- 
timony  it  affords  me  on  the  capacities  of  ir- 
rigation.   I  do  this  with  more  heartfelt  plea- 
fure, in  as  muclxas  thcfe  improvements  ap- 
ply with  interefting  prppriety  to  many/im- 
poyerifhed  foils  in  my  native  county  of  Cum- 
berland, and  the  country  adjacent :  indeed 
it  is  a  very^  natural  inclination  for  men  to  be 
zealous  for  the  profperity  of  their  natal  fpot, 
and  I  heartily  join  the  Bilhop  of  LandafF 
in  fervent  prayer,  ***  that  while  there  is  an 
acre  of  fuch  waftc  improvable  land  in  Great 
Britain,  no  inhabitant  of  this  illand  may  be 
driven  by  diftrefs,"  or  by  the  inhpfpitable 

'  « 

*  The  Bifliop's  preliminary  obfervations  to  the  Agri- 
cultural Report  of  Weftmorcland, 

•  perfecutians 
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perfecutions  of  his  relatives,  **  to  feeka  fub- 
fiftence  in  Africa  or  America  |" 

Mr.  Young  fays*,  at  Perpignan,  the  richeft ^ 
arable  of  the  vale  at  Pia,  fells,  if  not  water- 
ed, at  600  liv.  the  minatre,  (20K  9s.  6d.  per 
acre);  but  the  watered  lands  at  lOOQ  liv* 
(37!.  gs.  lod.  per  acre).  -f-At  Campan, 
lands,  with  water  at  command,  fell  at  600 
liv.  the  journal  (491.  17s.. 6d.  per  acre),  of 
700  Cannes,  (about  19,600  feet);  but  not 
watered,  from  300  to  400  liv. 

At  Falaife,  -this  fame  author  informs  us 
of  J  a  vale  of  watered  meadows  that  produce 
100  liv.  per  acre,  22  feet  to  the  perch,  (3I. 
10s.) 

At  Montelimart,  he  fays§,  clofe  to  the 
town,  a  feptier,  which  is  one-half  of  an  ar- 
peht  of  Paris,  let  sat  2^  louis  d'ors,  or  five 
the  arpent,  120  liv.  (61.  2s.  6d.  per  acre.) 
At  a  diftance  60  liv.  with  obligation  to  dung 
every  fecond  year,  which  is  remarkable: 
100  feptrees,  that  receive  the  walhings  of 
the  city,  lets  at  5000  liv. ;  befides  600  liv. 
for  the  winter  feed  of  fheep. 

At  Avignon,  he  tells  us,  irrigation  is  car- 


*  Young's  Tour  to  France,  p.  363. 

t  Ibid.  p.  364.         :}:  Ibid.  p.  364.         §  lb.  365. 

P  2  ried 
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ried  on  iix^reat  perfe(3;ion,  hy  means  of  the 
waters  of  the  river  Durance,  and  the  Cril- 
lon  Canal,  m^de  only  for  the  purpofes  of 
watering.  The  meadows  are  mown  thrice 
a  year,  producing  from  30  quintals  of  hay, 
at  40  to  60  the  quintal,  on  each  eymena 
of  21,600  feet,  (7  ton  14  cwt.  per  acre),  at 
three  cuts.  Such  meadows  fell,  .ne?ir  the 
town,  at  1000  liv.  (76I.  los.  per  acre); 
further  from  it,  800  liv.  (61I.  5s.  per  acre). 

In  page  368,  this  Gentleman  adds,  in  re- 
lation to  irrigation:  **  It  appears,  that  in 
fome  parts  of  France,  particularly  in  the 
fouthern  provinces,  this  part  of  rural  econo^ 
my  is  well  underftood  and  largely  pradtifed ; 
but  the  moft  capital  exertions  are  very  much 
confined  :  I  met  with  them  only  in  Provence, 
and  the  weftem  mountainous  parts  of  Lan- 
guedoc.  In  the  former  canals  are  cut,  at  the 
expence  of  the  province,  for  condufting 
water  many  miles  in  order  to  irrigate  barren 
trails  of  land :  in  England  we  have  no  idea 
of  fuch  a  thing.  The  interefts  of  commerce 
will  induce  our  legiflature  to  cut  through 
private  properties,  but  never  the  interefts  of 
cultivation.** 

Again,    fays  Mr.   Young,    *  The   diffe- 

*  Young's  Tour  through  France,  p.  369. 
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rencc  in  value  between  cultivation,  watered 
or  not  watered,  iSs  not  greater  there  than 
here,  except  on  arid  and  abfolutely  barren 
lands,  on  which  the  difference  arifing  from 
climate  is  certainly  enormous.  Under  a  hot 
fun,  and  in  a  comparatively  dry  climate, 
like  that  of  Provence,  fandy  or  ftony  tracks, 
fuch  as  La  Crau,  yield,  comparatively 
fpeaking,  nothing;  but  watered,  they  be- 
come clothed  with  the  richeft  verdure, \^nd 
yield  the  fined  crops.  In  regarding,  there- 
fore, the  latitude  of  a  country  as  an  index 
for  afcertaining  the  degree  of  improvement 
elFe<5ted  by  irrigation,  theory  would  deceive 
us  greatly.  Water  gives  many  other  things 
befides  humidity;  it  nianures,  confolidates, 
deepens  the  ilaple  or  furface  mould,  aiid 
'  guards  againft  cold ;  efFeds  as  obvious  in  a 
northern  as  in  a  fouthern  climate.  He  con- 
cludes this  fubje(5t  by  recommending  this 
moft  obvious  and  important  objeft,  as  one 
of  the  firft  in  the  circle  of  rural  economics. 

Sir  John  Sinclair,  in  urging  this  fubjedt 
to  the  attention  of  the  members  of  the  Board 
of  Agriculture,  of  which  he  was  then  Pre- 
fident,  fays,  (I  pr^fume  without  contem-p 
plating  any  general  defign,  like  mine,  for 

P  3  raifing 
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raifing  water  ),  ***  at  leaft  a  million  of  acres 
of  the  wafte  lands  of  the  kingdom  may  cer- 
tainly be  brought  to  an  aftpnifhing  height  of 
cultivation  by  watering  or  irrigation.  This 
great  means  of  improvement,  though  long 
cftablifhed  in  fome  parts  of  the  kingdom, 
yet  in  others  has  been  unaccountably  ne- 
gleded.  But  when  once  that  art  is  extended 
as  it  defer ves,  the  advantages  to  be  derived 
cannot  be  eafily  calculated;  for  by  it  land 
is  not  only  rendered  perpetually  fertile  with- 
dut  manure,  but  the  luxuriant  crops  which 
it  raifes  produce  manure  for  enriching  other 
fields ;  and  the  manure  obtained  from  that 
'produce  xs  another  fource  of  national  wealth, 
that  could  not  otherwift  be  looked  for. 
Thus,  fays  he,  there  is  every  reafon  to  be- 
lieve that  the  waftes  of  the  kingdom^  if 
planted  or  appropriated 'for  paflure  lands,  or 
cultivated  for  the  produ<ftion  of  grain,  or 
converted  into  mead,  or  improved  by  means 
of  irrigation,  muft  neceflarily  be  the  fource 
of  infinite  wealth  and  benefit  to  this  country. 
And  if,  continues  he,  tliere  is  a  poflibility 
of  improving  our  waftes,  the  means  for  that 


*  Addrefs  to  the  Members  of  the  Board  of  Agricul- 
ture, 1795,  p.  20, 

purpofc 


PAOM    NATIONAL    IRRIGATION.        '    215 


purpofe  are  more  abundantly  in  our  power/ 
than  perhaps  in  that  of  any  other  country  in 
the  univerfe.  Without  entering-  much  at 
length  into  fo  wide  a  field,  it  may  be  fuffi- 
cient  to  remark,  that  there  is  none  with  fuch 
a  capital  capable  of  being  devoted  to  fo  ufe- 
ful  and  profitable  an  objed ;  none  where  fuch 
a  fpirit  of  exprtion  exifts,  were  all  obftacles 
to  the  improvement  of  our  waftcs  removed ; 
none  where  there  is  fuch  a  mafs  of  know- 
ledge on  agricultural  fubjeds ;  none  where 
fuch  abundance  of  manures  are  to  be  found, 
particularly  thofe  of  a  foflil  and  mineral  na- 
ture, without  the  aid  of  which  it  would  be 
impoffible  to  bring  great  quantities  of  wafte 
lands  rapidly  into  cultivation;  and,  laftly, 
none  where,  by  means  of  a  feries  of  excel- 
lent roads  and  canals,  everywhere  rapidly 
extending,  fuch  manures  can  be  fo  eafily  and 
cheaply  conveyed  to  the  lands  they  are  cal- 
culated to  fertilize.  Thefe  are  advantages 
for  improving  waftes,  which  no  other  coun- 
try enjoys  in  equal  pcrfedion;  and  which 
would  foon  be  the  means  of  cultivation  of 
a  very  large  proportion  indeed  of  our  at  pre- 
fcnt  ufclefs  territory,  if  full  fcope  were  given 
to  the  ioduftiy  and  exertions  of  the  people. 

Pa  •     Nor 
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Nor  ought  the  wealth  to  be  derived  from  the 
improvement  of  our  waftes  to  be  alone  taken 
into  confideration :  the  increafe  of  popula- 
tion, and,  above  all,  of  that  defer iption  of 
perfons  who'  are  juftly  acknowledged  to  be 
^the  moft  valuable  fubjeds  that  any  govern- 
ment can  boaft  of,  merits  to  be  particularly 
mentioned.  His  mind  muft  indeed  be  cal- 
lous, who  feels  himfelf  uninterefted  in  mca- 
fures,  by  which  not  only  the  barren  wafte  is 
made  to  fmilc,  but  of  which  the  objeft  is  to 
fill  the  defart  with  a  hardy,  laborious,  and 
refpedtable  race  of  inhabitants  i  the  real 
ftrength  of  a  country  being  *the  fruitful 
nurfery,  not  pnly  of  our  hufbandmen,  but 
alfo  of  the  fleets,  the  armies,  and  the  artifts 
of  the  nation.  The  additional  number  of  - 
inhabitants  who  might  thus  receive  occupa- 
tion and  fubfiftence  cannot  eafily  be  afcer- 
tained  /  but,  if  the  prefent  population  of 
Great  Britain  amounts  to  about  ten  millions, 
thefe  waftes  and  commons,  properly  im- 
proved, might  be  the  means  of  adding  at 
leaft  from  two  to  three  millions.'* 

Mr.  Middleton  has  thrown  confiderable 
lights  on  the  great  benefits  which  are  to  be 
derived  from  a  regular  fyftem  of  irrigation, 

*  Irrigation, 
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*  Irrigation,  lays  he,  makes  no  part  of  the, 
praftice  of  a  Middlefex  farmer ;  he  fuffers 
the  ftreams  to  glide  by,  or  through  his  farm, 
without  interruption ;  and  looks  on  theni 
merely*  as  conveying  the  furplus  water  out 
of  the  county,.  When  the  fummer*s  heat  is  ^ 
burning  up  his  crops,  his  only  hope  is  in 
an  early  rain :  he  never  thinks  of  fupplying 
the  deficiency  of  njoifture  by  art.  And 
when  the  winter^s  flood  overfpreads  his 
fields,  in  fome  cafes  he  bewails  his  misfor- 
tune, but  dreams  not  of  embanking  the 
land.  If  his  farm  is  exhaufted,  he  reforts 
to  the  London  dunghills,  forgetful  of  the 
ftreams  that  are  running  through  it,  loaded 
with  fru(5lifying  particles.  ^ 

The  improvement  of  land  by  irrigation,, 
fays  Mr.  Middleton,  is  of  the  very  firft  . 
importance.  Wherever  the  water  of  this 
county  can  be  flowed  over^  and  aft^er wards 
drained  ofl^,  any  kind  of  land,  at  pleafure, 
■fee  it  ever  fo  poor,  may  be  laid  to  grafs; 
and  by  the  effedt  of  water  alone,  raifed  to 
the  higheft  pitch  of  perfection  which  mea-  ' 
'dow  land  is  fufceptible  of.     This  is  not  only 


*  Agricultural  Report  of  the  county  of  Middlefex, 

* 
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a  great  improvement,,  worked  without  .ma* 
iiure  in  the  firft  inftance,  but  the  land  will 
pever  wapt  any,  or  at  leaft  not  more  than  it 
will  meet  with  in  the  water.  The  largenefs 
of  the  produce  of  watered  meadow  is, 
at  the  fame  time,  a  fund  for  drefling  other 
lands,  and  particularly  valuable  to  every  cow 
farmer.  No  other  mode  has  yet  procured 
fuch  early  fpringgrafs;  and  the  liay,  when 
mown  early,  is  peculiarly  fuitable  for  cows, 
being  foft  and  fucculcnt.  As  a  cow  pafture, 
no  other  land  would  fupport  half  fo  much 
ftock. 

The  produce  of  meadow  land  in  this 
county  is  ten  pounds  an  acre  per  annum; 
of  the  arable  land,  in  common  fields,  eight 
pounds ;  light  land,  inclofed,  thirteen 
pounds*  Any  of  the  foregoing  foils  would 
produce  fifteen  pounds,  if  watered  meadow. 

*  Mr.  Middleton  farther  relates,  that  in 
Han  worth  Park  there  are  about  fixty  acres  of 
watered  meadow  that  are  lefs  perfedly  ma- 
naged than  wfual ;  yet  in  the  middle  of  Sep- 
tember, a  lot  of  twenty  acres  of  this  mea- 
dow was  from  fix  inches  to  a  foot  deep,  in 
after  grafs  of  the  mofl  luxuriant  quality; 

•  Agricultural  Account  of  Middlefex,  p.  318, 

when 
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when  all  the  unwatercd  ghifs  was  nearly 
burnt  up.  A  piece  of  the  fame  park;  m 
meadow  duly  wateted,  containing  forty 
acres,  in  another  inftancc,  had  fupported 
fbrty-feven  horfes  and  bullocks,  in  a  mixed 
ftock,  for  three  months*  On  the  adjoining 
land,  of  fimilar  kind,  manured,  but  not 
watered,  the*cut  of ,  the  fcythe  remained  ftill 
vifible  where  the  formter  crop  had  been 
mown.  Were  we  to  fearch  for  a  proper  fcitc 
fbr  experiments  in  this  interefting  fcience^ 
or  for  a  point  of  concentration  from  ^whence 
the  benefits  of  experiment  and  example 
might  find  a  centrifugal  diflribution  into  the 
world,  which  would  do  honor  to  the  reign-, 
ing  prince,  and  add  luftre  to  the  antient  fpirit 
of  Englifh  munificence,  I  conceive  iht  uni- 
verfe  does  not  afford  a  more  foitabJe  field 
than  the  counties  of  Middlefex  and  Surty. 
The  city  of  London  is  unequalled  in  the 
annals  of  commerce  and  improvement;  atid 
its  furrounding  fuburbs  and  country  rtiay  be 
rendered  equally  fo  in  horticulture  and  ara*- 
tion.  No  river  in  the  world,  p^rhaps^,  r^^ 
ceives  fo  plentiful  a  fupply  of  frudlifying 
particles  as  the  Thames,  into  which  the  few- 
ers  of  Lxjndon  are  difembogued ;  nor  does 
any  river  in  England  offer  an  equal  medium 

of 
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of  diftribution  for  the  fertilizing  materials 
with  which  the  tide  is  daily  charged  from 
this  refource;  independent  of  the  interior 
wafliings  into  its  ftreams,  which  that  able 
agriculturift,  Mr,  Middleton,  has  very  am- 
ply detailed. 

There  is  no  place  on  earth  where  garden- 
ers might  fo  highly  improve  their  grounds, 
and  eafe  fo  much  of  their  labour  by  cheap 
and  eafy  machines,  as  in  this  neighboijr-r 
hood;  nor  is  there  any  fpot  of  the  globe 
where  the  hufbandrnaii  might  adopt.  With 
greater  profit,  the  method  pra<3:ifed  by  the 
German  farmers  in  America,  in  the  ufe  of 
liquid  manure:  thefe  people  feem  to  be 
among  the  firfl  who  have  difcovered  the  ad- 
vantages which  arife  from'  this  very  effence 
of  fertility:  and  from  the  means  of  com- 
manding its  diftribution,  at  proper  feafons, 
along  the  drains  and  Hopes  which  their 
grounds  admit  of,  from  a  farm-yard,  or  re- 
fervoir  on  the  fummit  of  the  field*.  All 
the  practical  farmers,  where  I  have  feen  the 
ufe  of  this  or  fimple  inigation,  are  not  only 

•  See  alfo  Mr.  Jofeph  Farmer's  Communication  to  the 
Board  of  Agriculture  on  this  fubjedi.  Communications 
to  the  B.  of  Agric.  Vol.  II.  p.' 342. 

attentive 
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attentive  to  the  feafon  of  the  year  when  fuch 
moiflure  is  neceflary,  but  to  the  hours  of  the 
day :  for  if  water  is  thinly  turned  upon  grafs, 
and  permitted  to  ftand  during  the  extreme 
heat  of  the  fun,  it  will  fcald  the  roots  more 
or  lefs,  and  deftroy  the  principal  means  of 
vegetation ;  Ijut  if  the  trenches  are  fo  con- 
duced, that  water  can  be  at  all  times  com- 
manded and  turned  upon  the  grafs  about  fun- 
fet,  permitting  it  to  run  fpeedily  off  after  an 
overflow  of  about  an  hour,  it  will  be  found 
as  effedlive  to  the  full  as,  or  more  fo  than, 
a  fine  natural  fliower ;  and  the  next  liiom- 
ing  will  prefent  a  fine  pearly  dew,  although 
the  earth  in  general  fliould  be  highly  parch- 
ed, and  a  dufir. 

Ojn  the  othdr  hand,  in  refpe<5t  to  clayifti  or 
boggy  land,  fuch  as  is  apt  to  retain  the  water 
in  every  hole  or  foot-mark  of  an  animal,  a 
fyftem  of  irrigation,  accompanied  with  a 
due  attention  to  draining,  would  give  an 
equal  command  of  the  feafon  s  by  art ;  for 
perfe<5t  irrijgation  muft  always  contemplate 
the  means  of  commanding  water,  bellowing 
it  upon  the  crop,  and  turning  it  fpeedily  off 
at  pleafure.  Both  theory  and  praftice  confirm 
thefe  points,  and  they  cannot  be  too  much 
imprinted  on  our  recoUedlion. 

.  Mr. 
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Mr.  Middlcton,  in  fpeaking  farther  of 
the  advantages  which  farms  in  general  may 
enjoy  at  the  mere  expence  of  their  indivi- 
dual proprietor,  obferves,  that*  a  power, 
cfiedual  and  cheap,  for  raifing  the  water  in 
fufficient  quantity  to  flow  about  ten  acres  at 
a  time,  would  be  invaluable ;  as  nearly  all 
the  landed  eftates  in  Britain  might  be  im- 
proved by  it.  Should  the  power  be  acquired^ 
he  fays,  be  it  to  work  by  horfes,  wind, 
water,  or  fteam,  innumerable  are  the  ufes  to 
X  which  it  might  be  applied.  The  moft  ob- 
vious to  a  farm  are' threfliing-,  winnowing, 
cutting  chaff,  raifing  water  for  the  ufe  of 
the  family  and  of  the  cattle,  the  grinding  of 
malt,  linfeed,  and  corn;  but,  above  all,  the 
raifing  of  water  for  irrigation. 

Forty  acres  of  good  water  meadow,  he 
,adds,  will  fupport,  in  the;  greateft  luxuri- 
ance, 500  Wiltfliire  ewes  and  lambs  for  fix 
weeks,  from  the  middle  of  March  to  the 
ift  of  May ;  during  which  time  they  will 
improve  one  fliilling  a  week,  or  pay  three 
pounds  fifteen  {hillings  per  acre,  at  a  time 
of  ^  year  when  all  other  farmers  are  diftrefied 
for  a  want  of  food  for  their  ftock.     In 

•  View  of  Middlefcx,  p.  322. 

Middle- 
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Middkfex  it  would  be  ftill  more  valuable, 
as  five  pounds  worth  of  hay  might  be  mown 
oflF  in  the  fir  ft  week  in  May. 

The  beft  water  meadow  is  probably  the 
nurk  of  perfection  in  the  management  of  a 
farm:  it  follows,  of  courfe,  fays  he,  that 
every  pcflible  exertion  of  labour,  art,  and 
machinery,  (hould  be  employed  to  flow  as 
much  land  as  poffible. 

•  The  general  features  of  highland  meadows 
in  the  neighbourhood  of  London,  when  corti- 
pared  with  the  neighbouring  commons  and 
waftcs,  as  well  as  the  remarks  of -Mr.  Mid- 
dleton  oh  a  fubjedt  for  which  he  feems  fo 
abundantly  capable  by  native  talent,  long  ex- 
perience, and  minute  obfervation,  go  fully 
to  (hew  that  thefe  comparative  extremes  of 
fertility  and  impoverifhed  foils,  haye  in  for- 
mer days  claimed  nearer  affinity ;  and  they 
now  afford  a  flriking  contraft  as  the  beft 
convincing  example  of  the  general  capacity 
of  the  kingdom:  one  which  certainly  de- 
mands the  attention  of  the  nation,  when  the 
concentrated  pleafures  of  diffipation  will  per- 
mit our  country  gentlemep  to  have  leifure  to 
notice  fuch  a  happy  refult  of  experience,  and 
to  remunerate  themfelves,  through  a  return 
pf  its^  bountiful  influence,  in  their  rural  con- 
cerns. 
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ccrns,  as  a  fmall  degree  of  recompcnce  for 
the  deterioration*  of  the  city. 

Sir  John  Sinclair  corroborates  thefc  tef- 
timonies  of  the  arable  capacity  of  the  king- 
don^,'  in  refpedl  to  its  wafte  lands,  by  com- 
paring the  ftate  of  the  markets  at  diftant 
periods  6£  time*.  In  the  reign  of  Queen 
Anne,  fays  he,  when  half  the  flock  of  the 
kingdom  were  fed  on  commons,  it  is  hardly 
to  be  credited,  in  1710,  the  cattle  and  flieep, 
fold  at  Smithfield  market,  weighed,  at  an 
average,  as  follows  : — Beeves  3701b.— calves 
'50  lb. — Iheep  281b. — ^lambs  18  lb. 

NoWy  it  may  be  Hated — beeves  8oolb. 
— calves  1481b. — fheep  80  Jb. — ^lambs  501b. 
The  increafe  is  prihcipally,  if  not  folely,  to 
be  attributed  to  the  improvements  which 
I  have  been  effe<5ted  within  thefe  laft  fixty 
years,  and  the  feeding  of  our  young  ftock  in 
good  inclofed  paftures,  inftead  of  waftes  and 
commons :  add  again  to  this  account,  the 
ineftimable  benefits  of  irrigation. 

I^  inay  be  permitted  to  furnifh  proofs  of 
extraordinary  produdions  in  the  prefent 
highly  improved  condition  of  Englilh  flock, 
I  may  be  indulged  in  flating,  that   at  the 

*  Addrcfs  on  the  Cultivation  of  Waftes,  &c.  p.  5. 

Vine 
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Vine  tavern  in  Stafford,  where  a. confiderablc 
meeting  of  refpe<5table  farmers  is  held  on 
market  days,  I  had  the  pleafure  of  feeing 
in  the  month  of  January  1798,  a  fartiple  of 
mutton  exhibited  by  Mr.  Princeps,  of  or 
near  Litchfield,  from  a  fheep,  which  the 
farmers  prefent  called  his  fmall  breed.  The 
weights,  as  then  related  to  me,  and  noted  on 
the  fpot,  were  as  follow : 

lb. 
The  fore  quarter  -  40 

Hind  ditto         -  -  32 

Per  fide       72 

2 


The  4  quarters         -  144 

5th  Quarter  at  average  36 


ilk 


i8olb. 


The  prize  Iheep,  for  the  year  1799,  ^^^^^Y 
exhibited  among  other  competitors  for  this 
laudable  fpecies  of  premium,  was  of  the  old 
Glouceflerfhire  breeds  bred  and  grazed  by 
Mr.  Poulton,  of  Crickdale,  Wilts. 

He  was  killed  by  MfefTrs.  Hifcock  and 

Q^  Farrow, 
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Farrow ,  of  Reading.  He  meafured  fix  feet  five 
inches  and  a  half  in  girt,  twenty- feven  acrofs 
the  back ,  twenty-two  inches  over  the  ftioulders , 
and  flood  only  twenty-fix  inches  high.  His 
depth  of  fat  was,  on  the  rump,  eight  inches, 
on  the  ribs  fix  and  a  half  inches ;  and  his- 
weight  twenty-feven  ftonc  *  and  feven 
pounds. 

The  fat  hog,  belonging  to  Mr.  William 
White,  of  Kingfton  in  Surry,  killed  28th 
March  1 798,  was — 

4  feet  high,  2j  years  old, 

8  feet  long,  49  fcore  61b. 

9  feet  2  inches  girt,       70  ftone  61b.  at  141b. 

5  inches  fat  all  over,  per  ftone, 

123  ftone  2lb.  at  81b* 
per  ftone. 

It  was  generally  allowed  that  this  hog  might 
have  been  fed  to  double  this  fize. 

TJbe-prize  heifer,  was  bred  by  the  Duke 
of  Bedford,  and  purchafed  by  Mr.  Hoad,  of 
Wapping,  for  forty  pounds. 

♦The  ftone  of  meat  is  81b.  horfeman's  weight,  141b, 
and  faid  to  be  i61b.  per  ftpne  in  fpmc  otlicr  cafes  un- 
known 10  me. 

Her 
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Her  meafure.  Her  weight. 

f.    i.  ft.  lb* 

Height       -       42  Weighed    -    107     7 

Girt     •      -       82  Tallow      -      14    o 

Length      -70  Hide          -        80 

The  prize  ox,  was  fed  by  Mr.  Wefteart, 
of  Buckinghamfliire,  and  purchafed  by  Mr. 
Chapman  of  Fleet  Market. 

He  was  Weight. 

6  feet  7  Inches  high,  ^241  Stone  gib. 

Girt  10  feet  4  inches,  36  Stone^-^4  Tallow, 

Length  9  feet,  29  Stone — o  Offal. 

I  have  before  ftated,  that  I  am  particu* 
larly  defirous  to  fee  the  introduftion  of  irri- 
gation into  the  Northern  Counties,  as  one  of 
the  primary  me^o$  pf  improving  the  exten* 
live  waftes,  more  efpecially  of  Lancalhirc, 
Yorkftiire,  Cumberland,  and  Weftmoreland* 
Concerning  the  laft  of  thefe  counties  I  have 
had  maoy  converfations,  and  have  often  been 
oppofed  with  the  arguments  of  impracSlica- 
bility :  that  there  was  nothing  there  to  pay 

♦  Mr.  Jcflfcrfoji  ftates  the  heavieft  cattle  which  he 
had  known  to  have  been  weighed  in  America^  as  fol- 
lows i-^ow  kind  fi^oolb.— Hog  I20olb.— ^heep.  i&^lb^ 
See  Jeterfoa's  Motes,  p.  8q. 

Qji  carriage 
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carriage  upon  a  fmall  canal,  no  land  worth 
improvement,  and  that  the  climate  was  un- 
friendly to  culture,  &c. ;  as  if  gentlemen 
were  predetermined  to  (hut  their  eyes  againft 
convidtion,  and  jogg  on  in  the  old  beaten  " 
track  of  their  anceftors,  notwithftanding  the 
advancement  of  fcience,  or  confiderations  of 
private  income. 

In  regard  to  the  improvement  of  the  Lan- 
cafter  and  Ulverftone  fands,  (which  /  have 
no  hefitation  in  fuppofing  capable  of  reduc- 
tion to  a  permanent  (hip  channel  of  a  con- 
(iderable  capacity,  and  to  a  vafl:  acquilition 
of  verdant  meadovy,  which  would  amply 
repay  the  adventures  of  fpeculation),  I  am 
led  to  defpair  of  feeing  any  man  fuccefsful 
in  bringing  the  parties,  moft  concerned  to  ^ 
view  the  operation  as  a*  thing  prafticablc ; 
more  efpecially  as  I  have  learnt,  that  the 
efforts  of  Mr.  Wilkinfon*s  talents,  the  offers 
of  his  purfe,  and  the  influence  of  his  for- 
tune, have  been  infuflicient  to  awaken  the 
.  neighbouring  gentlemen  to  a  (cnfe  of  their 
own,  or  the  national  intereft  in  this  great  un- 
dertaking, 

I  have,  however,  been  at  foqne  pains  to 
imprefs  the  idea  of  fuch  a  fmall  interior  un- 
dertaking, as  (hould  afford  an  eafy  transfer 

by 
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by  water  through  the  Weflitioreland  Lakes ; 
for  the  diftribution  of  fea  fand  as  a  manure 
for  the  barren  heath,  and  an  cafier  return 
than  the  prefent  mode  affords,  for  the  flate 
and  materials  which  have  already  forced 
their  way  to  market. 

In  anfwer  to  this  propofition  I  have  been 
frequently  told,  that  it  had  been  long  afcer- 
tained  that  the  defign  was  impradicable,  or. 
at  Icaft  very  doubtful ;  that  the  place  had 
been  furveyed  long  ago,  and  the  undertak- 
ing difcountenanced ;  and  that  the  country 
afforded  nothing  to  carry. 

I  find  on  a  later  inquiry,  that  about 
twenty-eight  years  ago  fome  gentlemen  of 
the  neighbourhood  took  an  eye-view  of  the 
premifes,  and  being  perhaps,  from  this  very 
flight  attention  to  the  fubjedl,  thus  perfuaded 
at  that  period,  the  opinion  of  the  fathers  has 
been  fwallowed  by  the  children.  I  learn 
that  fuch  a  communication,  at  the  prefent 
day,  would  at  leafl  accommodate  transfer 
for  a  fet  of  iron  works  upon  the  Lakes ; 
a  fine  cotton  manufacftory ;  confiderable , 
quantities  of  flate,  lime  flone,  and  charcoal ; 
befides  their  refpedlive  returns ;  the  articles 
of  fea  fand,  and  other  manure;  the  ordi- 
nary occafions  of  the  country  ;  the  fifh- 
ing  of  the  Lakes  and  fea ;  the  profpefts  of  fu- 

Q  3  ture 
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turc  foreftfi  and  agricultural  produdtions; 
and  the  various  acquifitlons  which  refult 
from  irrigation. 

*  In  regard  to  the  climate  of  fuch  waftes, 
fays  Sir  John  Sinclair,  it  is  evidently  Worfe 
for  the  want  of  cultivation-  A.t  the  fame 
time,  from  the  infuUr  fituation  of  Great 
Britain,  the  climate  is  infinitely  mildef  and 
better  than  in  any  part  of  the  Continent,  bf 
the  fame  latitude.  It  is  ftated  in  one  of  the 
reports,  on  the  moft  refpedlable  authority  i", 
that  very  fine  barley  and  oats  ripen  in  due 
<  i  .  feafon  on  the  fummit  of  a  hill  in  Forfarfllire, 
elevated  700  feet  above  the  level  of  the  fea ; 
•  and  that  in  Invernefslhire,  at  an  elevation  of 
'  goo  feet  above  the  fame  level,  wheat  of  a 
good  quality  has  been  grown.  Hence  it  may 
be  inferred,  that  grain,  and  other  articles  of  a 
fimilar  nature,  may  be  raifed  to  fuch  a 
height  upon  the  fides  and  fumtnits  of  all  the 
hills  in  the  ifland;  and,  in  regard  to  grafs, 
it  is  well  known  that  luxuriant  crops  of  hay 
Are  obtained  at  the  Lead  ilills  in  LanaA-? 
(hire,    elevated   1,800    feet  above   the  fea. 

The  climate  of  this  country,  therefore,  can 

« 

•  Addrefs  on  Inclofed  Lands,  &c.  p.  19. 
+  See  Prelim.  Obferv.  to  the  Report  of  Forfarfhirc, 
by  G.  Dempfter,  Efq.  p.  6. 

hgrdly 
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hardly  be  urged  as  an  objcdion  to  the  im- 
provement of  the  greater  part  of  our  waftes; 
either  for  grain  or  grafs  :  as  to  trees,  it  is  not 
to  be  queitioned  that  the  larch  grows  in 
Italy  on  higher  mountains  than  any  we  have 
in  this  ifland  ^. 

In  regard  to  the  perfection  to  which  that 
very  ufeful  tree,  the  larch,  may  be  reared  in 
Great  Britain,  Dodlor  Anderfon  mentioned 
to  me,  a  few  months  ago,  a  fufHcient  example 
to  call  for  a  more  general  plantage  of  them. 
There  is  one,  he  fays,  in  Scotland,  of  fifty- 
two  years  old,  which  is  four  feet  in  diameter, 
and  one  hundred  and  twenty  feet  high.  This 
proves  fufficient  to  eftablifti  the  Britifli  cli- 
mate as  a  fuitable  element  for  this  kind  of 
culture. 

« 

In  the  Appalachian  Mountains,  in  Ame- 
rica, the  larch  tree  grows  fpontaneoufly  in 
great  abundance  and  fome  variety.  It  feems 
to  delight  in  a  cold  clayey  foil,  of  a  yellow- 
i(h  caft,  which  abounds  there  in  many  of 
the  deep  valleys  having  a  bleak  expofure; 
and  it  flouriihes  both  in  the  watery  vale  at 
the  foot,  and  from  thence  up  the  mountain 

•  See  Weftm.  Rep.  Prelim.  Ob.  p.  9.  See,  alfo, 
Mr.  Pontey*s  late  pamphlet  on  the  Culture  of  Larch 
Trees, 

CU  to 
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to  its  arid  fummit.  When  I  was  laft  in  the 
Tenaflee  Country,  1793,  there  feemed  to  be* 
a  fufficiency  of  young  plants  in  the  fpurs  of 
the  Iron  Mountain,  (where  the  Indian  Creek 
road  paffes  from  Little's  Ford  upon  Holton 
River  to  Wautauga),  to  ftock  all  the  waftes 
in  Great  Britain.  It  might  be  eafy-  to  pro- 
cure them  from  thence  at  proper  feafons,  be- 
caufe  waggons  arc  continually  paffing  from 
thence  to  the  fea  ports  of  Richmond  and 
Pcterlburghj  and  their  proprietors  would 
readily  attend  to  the  fubjeft  if  they  found  an 
intcreft  in  it. 

Sir  John  Sinclair  fays,  the  higher  fituated 
and  the  moft  ilcril  parts  ought,  undoubtedly, 
to  be  devoted  to  plantations.  '  There  is 
fcarcely,  fays  he,  any  fpot  however  rocky, 
or  any  foil,  however  unproduftive,  that  will 
not  yield  valuable  timber — ^an  article  which 
we  are  under  the  neceffity  of  importing,  at  a 
great  cxpence,  from  foreign  countries.  At 
firft  fight  it  may  feem  furprifing,  that  a  fpot 
that  would  not  produce  a  fingle  blade  of 
corn,  will  yet  fupport  the  ftately  pine,  or 
fpreading  oak.  But  trees  draw  their  nourilh- 
mcnt  from  fources  beyond  the  reach  of 
fmaller  vegetable  produdlions,  and  by  their 
leaves  are  alfo  fuppofcd  to  derive  additional 

fuftenance 
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fuftenance  from  the  air  that  furrounds  them, 
or  the  water  they  imbibe.  -  By  plantations 
alfo,  even  barren  fp6ts  may  be  rendered  fer- 
tile. 

The  poorcft  foils,  if  covered  with  wood, 
from  the  leaves  which  fall,  and  the  fliclter 
they  receive,  improve  every  year  in  fertility  j 
and,  when  the  trees  are  ready  for  the 'axe, 
become,  in  procefs  of  time,  fit  for  culti- 
vation, 

**  Many  of  the  higher  waftes  in  the  ifland, 
fays  he,  may  be  rendered  perfeiflly  dry,'* 
(for  drainage  and  irrigation  fliould  be  al- 
ways found  in  each  other's  company),  '•  and 
foon  converted  into  excellent  upland  pafture. 
There  that  valuable  article,  fine  cloathing 
wool,  might  be  grown  to  pcrfedlion.  The 
loftier  the  fituation,  and  the  fliorter  the  her- 
bage, the  more  valuable  it  would  be ;  and 
the  price  which  the  article  bears,  joined  to 
the  profit  of  the  carcafe  on  which  it  grew, 
would  amply  compenfate  for' all  the  expencc 
of  improvement. 

A  much  greater  proportion  of  the  waftes 
of  this  countr}'^,  than  is  commonly  imagined, 
might  be  employed  in  tillage.  The  furface 
may  appear  barren  and  upprodudtivc,  but 
ftratums  may  be  found  below,  which,  if  in- 
corporated 
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corporated  with  the  foil  above,  may  render 
it  fufficiently  fertile.  This  is  a  practice  in 
hufbandry  which  has  not  yet  been  carried  in 
-  any  dcg.cc,  to  the  extent  of  which  it  is  ca- 
pabk.  It  is  an  art  pretty  much  in  its  in- 
fancy, which,  when  brought  to  its  perfec- 
tion, muft  be  produdtive  of  the  moft  impor* 
tant  conftquenccs.  As  fuch,  it  will  natu- 
rally call  for  the  particular  attention  of  the 
Board  of  Agriculture,  to  afcertain  the  prin- 
ciples upon  which  it  can  heft  be  condudled/* 

May  I  not  then  alk,  with  propriety, 
Where  are  the  principles  which  lay  fo  fure 
and  great  a  foundation  for  general  improve- 
ment as  thofe  of  irrigation  ?  Or,  Where 
are  the  countries  which  may  be  more  im- 
proved than  Wefifnor eland,  Yorkjhirtj  and 
the  Northern  Counties,  through  its  offices  in 
inland  navigation,  watering,  and  draining  ? 

I  am  aware  again,  that  if  I  alk  where  the 
difficulty  li^s  in  extending  a  canal  from  the 
Ulverftone  fands  into  the  lakes,  that  the  old 
hackneyed  principle  will  be  oppofed  to  me, 
without  divefting  it  of  its  antiquated  incum- 
brances 1  and  that  I  (hall  be  told  that  canals 
are  impracticable  throughout  that  ileril 
country,  becauie  it  has  no  trade  which  is 

fufficient 


fufficiettt  to  remuherate  intereft  upon  the 
monies  it  will  require. 

Now  my  fufpitions  are,  that  this  mode 
of  reafoning  fets  tmt  upon  a  falfe  .pofition, 
and  muft  therefore  end  in  fallacy.  It  feems 
to  prefuppofe  that  hydraulic  genius  has  been 
lon^  exhaufted,  and  reduced  to  ftandard, 
tvithout  either  allowirig  latitude  for  the  pro- 
grefs  of  improvement,  or  remembering  a 
multitude  of  recent  proofs,  that  very  few, 
if  any  cafes  exift,  where  the  expence  may 
toot  be  fo  proportioned  to  the  objeft,  as  to 
found  the  enterprise  upon  fome  degree  of  ra- 
tional experience,  and  overcome  the  impedi- 
ments of  nature  through  perfeverance  in  the 
paths  of  art. 

If  the  country  was  full  of  commercial 
tiches,  I  '!dare  fay  the  fpirit  of  the  nation 
Would  make  no  great  difficulty  in  extending 
ti  canal  from  Carlifle  to  Newcaftle  for  a  ftiip 
of  the  line;  but  as  this  wealth  is  yet  to  be 
fubjed  to  the  doftrines  of  acquifition,  and 
the  ailiduity  of  induftry,  the  fite  is  not  fuffi- 
tiently  ripened  for  fuch  an  undertaking  i 
and  poffibly  other  plans  may  prove  equally 
as  deceptive,  when  begun  at  the  wrong  end 
of  the  bufinefs,  and  limited  by  fturdy  pre-* 

cedent. 
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cedent,  and  by:  an  obftinate  twenty-five  ton 
boat. 

If  we  were  to  judge  comparatively  of  an 
Englilhman  and .  a  Frenchman,  from  the 
contempt  which  the  former  is,  wont  to  be- 
ftow  on  the  latter,  one  would  imagine  that  a 
native  of  Great  Britain  flioiild  be  aftiamed 
to  be  indebted  -to  his  inferiors  for  precedents 
of  enterprize:  yet  it  has,  fomchow  or  other, 
fo  happened,  that  thefe  contemptible  Conti- 
nentals have  executed  an  undertaking  at 
Languedoc,  which  holds  out  precedents  to 
Newcaftle;  and  have  irrigated  the  barren 
diftrid:  of  La  Crau;  perhaps  a  thoufand 
times  inferior  to  thofe  wafte  lands  of  Weft- 
moreland,  which  are  producing  the  moderate 
fum  of  one  penny  per  annum  per  acre  for 
.  Iheep  ftarving;  amounting,  at  twenty-four 
years'  purchafe,  to  the  price  of  an  American 
barren  wildernefs,  a  pitiful  two  fhillings 
per  acre  *. 

As  I  happen  not,  on  my  part,  to  be  one 
of  thofe  who  bow  down  to  the  ne  plus  ultra 
of  human  invention,  which  the  Nebuchad- 

» 

♦  See  the  Report  of  this  county  to  the  Board  of  Agri- 
culture, or  the  recital  in  Sir  J.  Sinclair's  Addrefs  cqu- 


cerninglnclofurcs. 
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nezzars  of  hydraulic  perfedion  may  have 
fet  up,  I  am  confident  enough  to  fuppofe  it 
pradicable  to  improve  the  navigation  of  the' 
Caxtmel  and  Ulverftone  fands,  or  perhaps  to 
reclaim  them;  to  conftrudt  an  ufcful  fea 
port  at  their  head ;  to  extend  inland  naviga- 
tion advantagcoufly  into  the  lakes,  from 
Carlifle  to  Newc^ftle,  and  from  Rippon  to 
Carlille:  for  although  none  of  thefe  may  be 
pradicable  in  refpedl  to  immediate  commer- 
cial returns,  they  would  fcem  to  be  all  fo  in 
regard  to  agricultural  canals  and  irrigations  ; 
and  are  indeed  amply  within  the  powers  of 
finance,  and  that  patience  which  abideth  fu- 
ture remuneration. 

In  any  cafe  it  would  be  a  material  con- 
fidcration,  if  dudls  of  irrigation  only  could 
be  extended  to  the  regulation  of  the  feafons.  . 
Yet,  when  we  are  confidering  how  far  the 
profpedl  extends  of  improving  a  waJfte  and 
fteril  country,  in  which  very  few  fubjefts  of 
prefent  commerce  exift,  to  call  in  the  co-ope- 
rative funftions  of  canal  transfer,  towards 
leflening  the  expence  of  conftrufting  mains 
for  the  purpofe  of  agricultural  irrigation, 
we  are  called  upon  by  prudence  and  fore- 
thought to  look  forward  into  future  periods 

of 
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of  time,  an4  to  confider  what  ar?  the  prq- 
babje  profpedls  of  produce  and  material, 
which  the  nature  of  the  country  may  pro- 
mife  to  afford  from  it5  furface  by  means  of 
culture,  or  from  the  bowejs  of  the  earth,  by- 
means  of  art  and  manual  labour-  .  For  al- 
though the  country  does  not  admit  of  ex^, 

'  tenfive  navigation  upon  a  large  fcale,  with- 
out merchandife  to  fupport  it  by  transfer, 
yet  there  are  many  primary  confiderations  of 

'  aigriculture  which  may  .be  aflifted  by  tha 
powers  of  finance,  to  extend  a  fmall  canal 
into  a  very  fteril  country,  upon  the  ftjrength 
of  its  future  profpedls-  and  fuch  under-^ 
takings  will  be  found  invariably  to  carry  po- 
pulation and 'improvement  along  with  them. 


Of  cultivating  the  Larch  Tree,   in  Con^ 
nexion  with  national  Irrigation. 


Mr.  Pontey,  who  has  lately  written  a 
Treatife  on  the  Culture  of  the  Larch  Tree, 
accompanied  with  fpeciqiens  of  the  Mrood 
produced  from  it,  has  fumiflied  a  demon- 
iliation  of  a^  amp}e  refotjrce,  in  thi^  par- 

ticular. 
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ticular^  towards  carrying  cultivation  to  a  de« 
,  gree  of  perfeAion  which  many  proprietors 
would  fcarcdy  .  believe ;  yet,  poffibly, 
throughout  the  barren  moors  and  heaths  of 
the  northern  counties  ;  and  I  am  the  more 
induced  to  credit  the  univerfality  of  his 
ftatements,  both  from  the  luxuriance  of 
many  varieties  of  this  tne,  which  I  have 
noticed  in  fome  of  the  moft  ileril  foils  of 
America,  and  from  the  abundant  variety  of 
thofe  foils  in  which  I  have  ieen  this  tree 
fiouriih  there,  in  a  ftate  of  nature,  even 
from  the  deepeft  valley  to  the  mountain  top. 
Mr.  Pontey  ftates  the  culture  of  thefe 
trees,  in  three-feet  rows,  at  4840  per  acre; 
but  prefers  to  plant  them  in  four-feet  rows, 
containing  2722  plants  per  acre.  In  the 
progrefs  of  the  growth  of  either,  it  will  of 
courfe  follow,  that  the  thriving  of  the  trees 
will  regulate  the  mean  produd  which  will 
arife  from  fucceffive  thinnings  of  them  for 
tranfplantation  and  other  ufes.  He  furni(he$ 
alfo  an  a<%ual  example  of  a  plantation  of 
4194  trees  per  acre  of  various  forts,  in 
which  the  luxuriance  of  the  larch  rendered 
it  abfolutcly  neceffary  to  be  very  attentive  to 
thinning,   to  prevent  (he  other  trees  from 

being 
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being   fmothered  by  it.      This   plantajtion 
contained 


145.000 

Larch 

a 

72,500 

Scotch  fir 

50,000 

A(h 

40,000 

Sycamore 

45,000 

Elms 

600. 

Oaks 

600 

Spruce  fir 

30,000 

Birch 

10,000  - 

Mountain  afh 

400 

Weymouth  pine 

200 

Horfe  chqfnut 

Total    394,300     Trees. 

It  may  afford  both  fatisfaftion  and  occa- 
fional  data  to  ftate,  that  the  trees  from  which 
the  interefting  fpecimen  of  larch  wood, 
which  accompanies  Mr.  Pontey*s  book,  was 
taken,  were  of  about  thirty-five  years 
growth,  containing  about  28^  feet  of  timbei: 
each,  or  igg  feet  in  feven  trees,  produced  by 
a  thin  foil,  with  a  loofe  bottom  of  reddifh 
yellow  fand. 

If,  by  way  of  example,  we  take  100 
acres  of  Weilmorelarid  llieep-walk,  fuch  as 

Sir 
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Sir  John  Sinclair  and  the  Biftiop  of  LandafF 
have  ftated,  at  a  rent  of  one  penny  'per  acre, 
at  thirty  years  purchafe,  we  muft  call  its 
prefent  value  12!^  16s.  Add  to  this,  the 
fum  of  iocx>l.  for  fencing  and  planting-, 
which  correfponds  with  Mr.  Pontey^s  al- 
lowance. Each  lot  of  one  hundred  acres  of 
new  plantation  completely  fenced,  would 
thus   be  worth    I012I.    10s.;    which  fiinx, 

'  placed  at  compound  intereft  for  thirty-five 
years,,  would  amount  to  5585I.  within  a 
few  fraftions. 

Now  if  we  take  the  plantation  of  100 
acres  to  be  in  four-feet  rows,  as  Mr.  Pontey 
recommends,  there  will  be  2722  plants  to 
e^chacreof  ground,  amounting  to  272,200 

•plants  per  100  acres. 

And,  if  wt  fuppofe  only  one  third  of 
thefe  trees  to  come  to  maturity  in  thirty-five 
years,  agreeable  to  the  fpecimen  of  larch 
wood  exhibited  with  Mr.  Pontey's  book, 
and  allow  the  other  two  thirds  only  to  equal 
the  coft  of  attention  and  repairs  of  fenc- 
ing, &c.  (which,  it  is  prefumed,  will  be 
greatly,  exceeded  by  the  tranfplanting  and 
other  mean  profits  in  the  progrefs  of  thin- 
ning and  culture)  there  will  be  ultimately 

R  matured. 


/ 


242       IRRIGATION    OP    THE    NORTH,    AN1> 

matured^  in  this  time,  the  quantity  of 
go, 733  trees.  And,  as  we  niay'allow  each 
feyen  trees  to. yield  200  feet  of  dnriber,  the 
produce  of  each  lot  of  ico  acres  will  be 
2,512,200  feet  of  timber. 

In  this  way  of  reckoning  it  would  follow 
to  flate  the  value  of  this  timber,  in  order  to 
corhe  at  the  produce  of  iuch  land  by  plant- 
ing it;  but  as  I  am  not  informed  on  this 
point,  and  am  without  the  means  of  refer- 
ence, I  will  adopt  Mr.  .Pontey*s  method  of 
computation. 

This  gentleman  admits  a  tradt  of  barren 
land,  fo  termed  for  its  bleaknefs,  to  yield 
not  lefs  than  125I.  per  a:cre  in  ftanding  trees 
of  thirty  years  growth,  valued  at  is.  6d. 
each,  after  making  every  requifite  deduftion 
for  deficiency  and  expences  :  and,  atcording 
to  this  ifiethod  of  computation,  we  niay,  I 
prefume  very  fairly,  ftate  an  account  of  the 
outgoings  and  profit  upon  a  hundred  acres 
of  Weftmoreland  fheep- walks,  employed  for 
thirty  years  in  larch  plantations,  as  follbweth: 

Value  of  100  acres  land,  yield- 
ing id.  per  acre  rent,  at  thirty 

years  purchafe,  together  with 

fencing^ 
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fencing  and  planting,  to  the  ^ 

amount  of  loool.— ^both  at 
thirty  years  allowance  of  com- 
pound intereft        -  '£-4375  i8  4^ 


At  the  end  of  30  years,  fay, 

100  acres  ftanding  timber, 

at  125I.  per  acre  7  -  12,500  O  O 
Prime  coft,  or  v^ue  of  land 

ftill  reia^ining        -      -  12  10    Q 

100  acres  improved  by  Ihel- 

tcr ,  valued  at  3s  4  per  a^cre, 

at  30  years  purchafe      -       -  450    o    O 


Ultimate  value  of  preniifes     121962  lo    .0 
Dedud  fum  liaid  out,  ^nd 
compound  intereft  -    4»S  75  i  ^ ^    A2 


^mmm 


Gain  per  hundred. acres  by 
planting        -        -        £.7.586  11     7|- 


^^•mmm 


Now  I  will  venture  to  iuppofe,  tbat  if 
this  poor  barren  country  in  the  northern 
counties  had  no  other  in>provement  to  ^xped; 
profit  from,  or  no  other  capacity  than  that 

R  a  of 
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of  growing  larch  trees,  that  this  is  of  itfclf 
a  fufficient  inducement  to  juftify  the  imme-^ 
diate  conftrudioA  of  canals ;  and  we  will, 
for  argument  fake,  look  upon  all  oth^r  re- 
fources  out  of  the  queftion ;  and  they  will 
of  courfe  be  confidered  a  clear  gain,  if  others 
Ihould  arife  unexpectedly. 

I  will  therefore  proceed  to  demonftration 
oir  the  fole  refource  of  plantations :  I  will 
fiippofe  that  either  Government,  or  an  in-i 
corporated  company,  fhall  commence  an^ 
cntcrprize  on  the  ift  of  January,  1801, 
which  contemplates  the  cutting  of  canals, 
and  the  rearing  of  timber  in  conjunction, . 
without  any  profpeft  of  remuneration  till 
the  year  1831,  when  both  the  crops  of  the 
plantation  and  the  tolls  of  the  canals  will 
very  certainly  be  ripe  for  retribution.  I  will 
allow  the  proportion  of  100  acres  of  plan- 
tation per  mile  only,  to  be  the  quantity  of 
poor  land  planted  by  the  concern,  fo  as  to 
depend  on  fo  much  territory  in  the  aggre- 
gate, being  within  reach  of  the  canal  or  its 
various  ramifications. 

To  give,  the  fubjedl  fair  play,  I  will  allow 
the  extent  of  one  hundred   miles   of  main  . 
canal  to  be  laid  out  in  a  dired:  line  through 
the  country,  and  one  hundred  miles  of  fmall 

canals 
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canals  to  form  jits  diftributive  branches  :  let 
the  main  canal  be  Aated  at  two  thoufand 
pounds  per  mile»  and  the  fmall  or  branch 
canal  at  one  thoufand  pounds*  per  mile,  both 
inclufive,  and  the  account  will  ftand  as 
follows : 

Outgoings  upon  this  Operation  for  Thirty 

Years. 

100   Miles-  main   canal,   at 

2OOOL  .  -  -      200,000  o  o 

.    100  Ditto  T)ranch  ditto,  at 

loool.         -  -      .  *     100,000  o  O 

20,000  Acres,    fenced    and 
planted  in  lots  of  i  oo  acres 

each,  fay  200  lots,  at  1 500I. 

each  -  -  -     300,000  O  o 


600,000  o  O 


000,000  o  o 
Five  per  cent,  intcreft  upon 
the  above  for  30  years,  at 
30,0001.  per  annum        --     900,000  o  o 

Total  principal  and  intereft  £*.  1,500,000  o  o 


m^m 


R  3  State 
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State  of  the  Property  acquired  at  the  end  of 

Thirty  Years. 

20>ooo  Acres  of  land,  at  5L 
per  acre  prime  coft  or  value     100,000  o  Q 

Improved  value  by  flielter, 
at  3I.  per  acre,  at  thirty 
years  purchafe,  for  20,000 
acres  -  -  -      90,000  o  o 

20,(5bo  Acres  ftanding  tim- 
ber, at  IS.  6d.  per  tree,  or 
425!.  per  acre        -        -  2,500,000  00 


Land  with  30  years  crop    £"•2,690,000  o  p 

DeduiSt  the  whole  princi* 
pal  and  intereft  expend- 
ed, to  be  now  paid  off        1,500,000  o  o 


Gain  (befides  clearing  the 
canal)         -r  -        j£*.  1,190,000  o  o 


Thus,  if  we  only  admit  the  mean  profits 
of  the  canal,  grat^ing  of  cattle,  &c.  to  pay 
the  trouble  of  attending  to  the  bufinefs,  we 
find,  that  at  the  end  of  thirty  years  opera- 
tion, fubfcribers  for  (hares  will  have  been 

paid 
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paid  more  than  feven  and  a  half  per  cent, 
per  annum  for  the  ufe  of  their  money;  and 
will  have  moreover  cleared  the  whole  pro- 
pecty  of  the  landed  eftate  and  caftal  into  the. 
bargain. 

Yet  much  more  than  this,  of  right,  be- 
longs to  the  generative  faculties  of  irrigation. 
In  France,  Mr.  la  Lande  fays  *,  the  canal  of 
Prbvence  draws,  on  one  thoufand.  toifes  of 
its  extent,  no  lefs  a  fum  than  oqe  millipn  of 
livres  per  annum  rent,  for  agricultural  irri- 
gation alone ;  and  I  can  fee  no  reafon  why 
any  of  the  improvements  of  England  fliould 
be  either  lefs  valuable,  or  more  prpcraftinated 
than.thofe  of  France. 

I  prefume  I  need  give  no  farther,  example 
on  this  fubjeft;  yet  it  may  be  proper  to 
fubjoin  the  computations  of  a  learned  pre- 
late of  the  county  of  Weftmori^land,  as  an 
authority  to  keep  my  own  works  in  coupte- 
nance,  left  they  be  imputed  to  a  vifion. 

The  Bifliop  of  LandafF,  in  l>is  prelimi- 
nary obfervations,  prefixed  to  the  report  of 
the  ftate  of  agriculture  in  this  county,  .ob- 

ferves  that  it  may  be  of  ufe  to  ftate  the  pro- 
» 

ft 

*  See  Young's  Tour,  p.  368,  or  Des  Canaux  de  Na- 
vigation, p.  175  to  184.  Folio,  1778. 

R  ^  bable 
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bable  profit  which  would  attend  planting  the 
wafte  lands  of  this  country  with  larch  trees^ 
He  fays,  **  a  thoufand  ^cres  of  this  fort  of 
land  might  be  inclofed  with  a  circular  wall, 
fix  feet  in  height  (where  the  ftones  can  be 
eafily  gotten,  as  they  may  in  moft  parts) 
after  the  rate  of  6s.  an  acre,  or  360I.  for  the 
whole;  500  larches,  two  feet  in  height  (fo 
as  to  enable  them  to  refift  the  long  grafs) 
might  be  planted  on  each  acre  for  14s.; 
hence  a  plantation  of  500,000  might  be 
made  for  lOOoL  Now  ipool.  improved  at 
compound  intereft,  at  the  rate  of  4I.  per 
cent,  would,  in  fixty  years,  amount  to  the 
fum  of  10,5191.;  this  is  the  accumulated 
lofs  attending  the  inclofing  and  planting "yooo 
acres  of  rocky  land  in  fixty  years. 

The  rent  of  1000  acres,  at  id.  per  acre, 
is  4I.  3s.  4d.  a  year;  in  eight  years,  the 
larches  would  be  out  of  all  danger  from 
Iheep  ;  fo  that  the  lofs  of.  rent  ought  only  to 
be.eftimated  for  eight  years;  but  4I.  3s.  4d. 
a  year,  though  improved  after  the  fame  rate 
of  compound  intereft,  would  not  amount  tp 
40I.  in  eight  years;  fay,  however,  that  it 
would  amount  to  81I.  which  is  allowing 
more  than  2d.  an  acre  for  the  annual  rent  of 
the  land,    then  would  the  whole  expence 

attending 
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attending  the  plantation  in  fixty  years  be 
iO,6ool.  I  have  here  fuppofed  (heep  to  be 
Ihut  out  of  the  plantation  for  eight  years  ; 
if  it  fhould  be  found  that  (heep  will  not 
crop  the  larch,  and  from  more  than  one  ob- 
fervation  I  have  reafon  to  believe  they  will 
not,  they  need  not  be  fhut  out  at  all ;  nor  in 
diftri(5ls,  where  nothing  but  Ifheep  are  de- 
paftured,  need  any  fence  be  made.  I  know 
the  advocates  for  clofe  planting,  inftead  of 
500,  would  require  5000  larches  for  each 
acre ;  I  am  not  convinced  of  the  utility  of 
fuch  planting,  except  where  it  is  intended 
to  raife  up  oaks,  or  other  kinds  of  wood ; 
but  if  that  mode  fliould  be  adopted,  the 
thinnings,  after  twenty  years  gfowth,  would 
pay  the  expence  of  it. 

At  the  expiration  of  fixty  years,  fuppofe 
that  only  250  larches  remained  on  each  acre, 
or  that  one  half  had  perifhed,  the  probable 
value  of  them  niay  be  thus  eftimated.  From  . 
a  great  many  experiments  made  by  myfelf, 
and  colledlcd  from  others,  I  find  the  annual 
increafe  in  circumference  of  the  larch,  at  fix 
feet  from  the  ground,  to.  be  one  inch  and 
one  half  on  an  average  of  feveral  years ;  and 
this  inference  has.  been  drawn  from  the  a<5t- 
ual  admeafurement  of  larches  in   different  ^ 

parts 
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parts  of  Englanct and, Scotland,  and  of  dif- 
ferent ages,  from  ten  years  old  to  fifty.  On 
this  fuppofitipn,  the  larches  would 'meafure, 
one  with  another^  ninety  inches  in  circum- 
ference, at  fix  feet  from  the  ground,  A 
llirch  which  meafures  ninety  inches,  at  fix 
feet  from  the  ground,  would  meafure  above 
feventy,  at  twenty  feet  from  the  ground; 
but  fuppofing  feventy  inches  to  be  the  cir- 
cumference at  twenty  feet,  and  the  length  of 
the  tree  to  be  forty  feet,  neglecting  the  re- 
maining top ;  then  will  its  folid  content  be 
eighty-five  cubic  feet,  and  the  value  of  the 
tree  at  ninepence  per  foot  above  three  gui- 
neas. But  as  the  trees  are  fuppofed  to  be 
planted  in  an  high,  bleak,  barren  fituation, 
their  annual  increafe  may  not  be  fo  great  as 
is  here  fuppofed;  inftead  of  being  worth, 
at  fixty  year3  after  planting,  three  guineas 
a  piece,  admit  that  they  are  worth  only  ten 
Ihillings  each,  then  would  the  whole  plan- 
tation  be  worth  125,0001.;  and .  dedudling 
the  whole  expence,  io,6ool.  as  before; 
eflimatcd,  there  would  remain  a  profit  of 
11.4,4001. 

The  prefent  value  of  11^,400!.  to  be  re- 
feivcd  fixty  years  hence,  is  above  io,oooI. 

(interjefl; 
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(intereft  of  money  at  four  per  cent*)  Ten 
thoufand  pounds,  at  four  per  cent,  purchafcs 
an  income  of  four  hundred  pounds  a  year : 
by  planting  then,  a  barren  eftate,  of  a  thou- 
fand acres,  is  improved  from  4!.  35*  4d,  to 
400I.  a  year,  reckoning  the  value  of  a  reverfion 
as  aprefent  certainty.  Sixty  years  is  a  great 
part  of  the  life  of  a  man ;  but  it  ought*  to 
be  considered  as  nothing  in  the  exiftence  of 
a  nation,  or  even  of  a  family,  which  is  a* 
little  nation.  The  wafte  lands  of  this  and 
other  counties  are  a  public  treasure  in  the 
hands  of  private  pcrfons;  all  of  them  ought 
to  be  converted  into  arable,  meadow,  or  paf*^ 
ture  land'i  which  are  capable  of  admitting, 
with  profit,  that  kind  of  improvement :  and 
.  fuch  of  them  as  will  not  pay  for  that  mode 
qf  improvement,  ought  to  be  covered  with 
wood:  the  high  parts,  and  efpecially  the 
fheltered  dells  in  the  high  parts,  with  larch, 
and  the  lower  with  oak,a(h,  &c.** 
.  This  eftimate  of  the  Bi (hop's  fo  far  ex- 
ceeds mine,  that  I  truft  I  fhall  be  deemed 
very  moderate;  and  1  hope  that  gentlemen 
will  be  induced  to  try  their  own  calculations 
in' various  ways. 
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Outlines  of  a  Canal  Syjlem  recolhmended  to 
the  Conjideration  of  the  Counties  of  Cum-' 
herland  and  Wejimor eland,  in  purfuance 

of  the  foregoing  Principles. 

* 

Before  I  take  leave  of  the  irrigation  and 
its  relative  improvements  propofed  for  the 
Northern  Counties,  I  am  prompted,  by  a 
true  regard  for'  the  profperjty  of  my  natiye 
fpot,  to  recommend  to  its  landholders  in 
particular,  and  generally  to  its  inhabitants, 
an  earned  attention  to  thofe  powers  of  com- 
bination which  art  has  prefented  to  their  af- 
fiftance  as  the  \\Gtov  over  ^fficulty  :  the  ex- 
tention  of  canals,  the  irrigation  of  the  foil, 
and  the  planting  of  timber,  trees,  fliould 
every  where  combine  to  fpread  a  general  ac- 
quifition  of  wealth  in  lieu  of  th?ir  barren 
waftes ;  and  it  is  everywhere  pra6licable,even 
high  in  the  region  of  Skiddaw.  Mr.  Leachc's 
maxim  admits  canals  into  every  country 
which  has  water  enough  to  turn  a  millj; 
the  improvements  of  France  and  of  Devon- 
shire have  pointed  out  an  application  of  their 
furplus  water  to  the  enrichment  of  their  foil^ 
hydraulic  improvements  have  eftablifhed  the 
pradtibility  of  giving  any  degree  of  furplus 

wateif 
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Water  to  any  degree  of  elevation;  and  va- 
rious inclined  plains  have  proved,  by  prac- 
.  tice,  that  any  line  of  canal  may  be  connedled 
with  its  higher  or  lower  level,  (even  over  the 
top  of  a  mountain),  although  water  Ihould 
prove  deficient  for  the  waftage  of  a  pound 
lock. 

In  fuch  a  ftate  of  fcience,  what  may  not 
bepradifed  by  enterprize  and  induftry?  It 
remains  but  to  calculate  the  expence;  and 
,even  that  dwindles  to  nothing  in  the  prcfence 
of  unanimity.  .  Let  us  then  explore  the  field 
.  of  operation ;  but  let  us  alfo  remember  that 
canals  for  transfer  and  irrigation  will  water 
moft  land  by  keeping  the  higheft  convenient 
level. 

I  apprehend  the  firft  thing  to  be  con- 
fidercd,  in  all  great  improvements  of  this 
kind  is,  what  lines  of  diredion  have  been 
afligned  by  nature ;  for  thefe  (hould  always 
pervade  the  general  fyftem,  with  every  a f- 
fiftance  which  art  can  beflow ;  and  nothing 
but  fome  very  partial  exception  will  eveY  be 
fuflScient  juftification  to  turn  nature  out  of 
her  courfe. 

Thus  it  is  much  eafier  to  conduft  a  line 
of  canal  through  a  hilly  country  than  a  level 
one,  and  much  fafer  for  the  adventurer ;  for 

nature 


•« 


I 
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nature  has  faid  in  both  cafes  that  fhc  will 
*  limit  the  operation  in  defiance  of  the-  caprice 
'  of  man,  or  the  competition  of  evil  doers. 

Now  whcrpver  nature  has  directed  a  line 
'  of  communication,  from  one  great  town  to  an- 
other, through  an  interior  country,  and  thro* 
a  fteril  one,  it  becomes  interefting  to  the 
commerce  of  both  places  to  join  the  ^  im- 
provement of  the  barren  walfte  with  the  com- 
munication  of  their  commercial  intercourfe 
and  profperity.  The  country  we  are  fpeak- 
ing  of  prefents  many  fuch  fituations :  as  for 

example  the  following, 

» 
ift,  A   canal   from   Ulverftone  fands  to 

Carlifle,  would  run  nearly  as  follows : 

Miles. 
Up  the  river  Leven,  from  its  mouth, 

to   the   lower .  end  of    Winander- 

meer,  a  little  above  Newby  Bridge,  4 

Up  Winander-meer  to  the  mouth  of 

the  river  Brathey  -  —       '  lO 

To  Rydale  Hall       —         —         —  1 

'Up   Rydale   water   to    the  bead    of  ' 

Grafs-mere  —         —         —  2 

Up  a  brook  that  empties  into  Grafs- 
mere  water  to  Townhead  toltgate,         2^ 

Carrried  forward       ig^ 

Through 


^     I 
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Miles. 
Brought  forward,  —         —       ig^ 

Through  t)unmail  rays  gap  to  the 

.  waters  of  Thirle-mere  —       *  i 

Down  this  brook  to  Thirle-mere  i^ 

Down   Thirle-mere  '  to   Smalthwafte 

Bridge     —        —         —        —     '    3 
From    Smalthwafte   'Bridge    *dowh 

Greata   river  to  its  jundtiori'with 

the  Threlkeld  branch  of  that  river,         3 
Up  that  brancli  by  Threlkeld,  Dud- 

dock,  and  Sales,  to' Moor  End       -         3 
From   Moor   End   to  the '  Point  of 

Partage  at'Mungris  Dale  -^-^         zi 

Over  that  Point  of  Partage  to  Calc^ew^' 

river*  where  the  road  to  Mofsdale 

trofles  it  —        ,  —     *    —         I 

Down    that    river    to    Hcfket-ricw- 

market     —        -^—        — r         ~        5 
*ro  the  mouth  of  Cardbcck-brahch  1 

To  Seberghant         —         —         —         2 
Down  Caldew  river  to  the  moiith  of 

Roughton  head-branch  thereof  3^ 

To  Dalfton  —         —        ^—2 

And,  down  the. remaining  part  of  the 

river  Caldew  to  Cariifle  —        4 

In  all     '^1^2 
Which 
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Which  may,'  perhaps,  be  fafely  computed  tcJ 
be  within  on^  thoufand  pounds  per  mile; 
if  it  were  even  neceflary  to  cut  a  canal  the 
whole  length  of  the  line. 

The  principal   lateral   cuts   or  branches 

which  nature  has  connected  with  the  above 

» 

line  of  main  canal  (not  including  tnany  fmall 
and  perhaps  interefting  ramifications),  are, 
1.  From  Amblefide  to  Penrith.  2.  Frorii 
Amblelide  to  Ravcnglafs,  by  way  of  Conif- 
ton;  3.  From.  Threlkeld'to  Kefwick,  with 
branches  from  thence  to  Workington,  White- 
haven and  Ravenglafs.  4.  From  Scales  to 
Penrith,  by  way  of  Dacre  and  Dalemain, 
But  it  will  be  obferved,  neverthelefs,  that 
each  of  thcfe  lateral  branches  runs  in  fuch  a 
^  dire(5lion  as  to  meet  fome  other  branch,  by 
which  means  a  line  of  direft  communica- 
tion  is  formed  throughout  the  Counties  of 
Weftmoreland  and  Cumberland,  from  one 
extreme  angle  thereof  to  another,  in  almoft 
every  direftion  where  the  moflr  interefting 
confiderations  of  agriculture  and  commerce 
can  be  lM"ought  in  contadt,  as  it  were,  with 
each  other ;  and  to  mutual  and  reciprocal 
advantage.  In  refped:  to  irrigation,  it  is 
neverthelefs   pertinent  to   obferve,   that  the 

lyftem  of  canals  herein  pointed  out  will, 

when 
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when  applied  to  my  propofcd  national  fyf* 
'  tern,  operate  rather  as  catch-water  drains, 
and  general  fewers,  than  as  leading  mains  or 
conduits  for  fupplying  a  fuperabundant  re-* 
fource:  they  will,  neverthelefs,  m  this  re- 
gard contribute  abundant  facility  to  the  ge- 
neral fyftem ;  and  they  can  be  made  to  adt 
alternately,  for  the  better  command  and  dif- 
tribution  of  the  water.  They  will,  in  this 
view,  fave  an  abundant  expence ;  in  as  much 
as  while  they  equally  perform  the  fundions 
of  transfer,  they  will  alfo  convey  water  from 
the  fea  or  lakes,  to  (he  points  at  which 
nature  niay  have  prefented  the  leaft  inter- 
rupted perpendicular  lift  or  inclination,  for 
elevating  this  national  fluid  to  the  back-bone 
of  the  country,  and  to  the  fumn^it  levels  of 
the  grand  refervoirs. 

It  follows  to  detail  the  particulars  of  the 
icveral  lateral  cuts  or  branches  of  naviga* 
tion  of  which  we  are  fpeaking;  and  from 
thcfe  an  approximate  eftimate  may  be  ob- 
tained of  the  expence  of  iktending  a  line  of 
communication  in  any  direction  which  is  re- 
quired. 


1.  Canal 
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I.  Canal  from  AmblefuU  to  Penrith. 

Miles. 
From  Amblcfide  to  the  head  of  the 

brook  which  waters  that  place      *  2|- 

Tnence  to  the  waters  of  Broader      —  i-j 

t>own  to  Broaderwatcr  Lake             —  i 
To  Saint  Patrick  *s  well  at  the  head  of 

Uljes-watcr  Lake      --        -        -  2|- 
Down  UUes-water  Lake  to  Powlcy 

Bridge             ^        -.        —        -.  7 

To  Dalemain      ^        ^        -        -  2 

To  Penrith         -        -        ^        -  2^ 

In  all  19 

2.  Canal  from  AmblefuU  to  Ravenglcfs^ 
by  way  of  Connijlon. 

From  Amblefide  up  the  river  Brathy 

to  a  point  oppofite  Skelwith         --  2 

Thence  to  the  Three  Tarns    -        -  2 

Thence  to  Conniftpn    -        -        -  3 

Ofj^t  to  encoinpafs  Conni((on  Lake  1 

From  Conniilon  to  Dunncrdale       ^  47 

Thence  to  Devock  Lake         ""        •*  3 

Down  that  Lake           —        -        -  1 

To  Mulcafter      -        -        -        -  3 

To  Ravcnglafs             -        -        -  1 

In  all  20^ 
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3.  Canal  from  Threlkeld  to  Kef  wick;  and 
thence  to  Workington^  toWhitehaven^  and 
to  Ravenglafs  by  different  routes^ 

This  branch  admits  of  the  foUpwing  di^ 
vifions : 

1 .  From  Threlkeld  to  KefwicL 

Miles^ 
From  Threlkeld  to  Wefcow  -         1 

To  Kefwick        -.        -        -        -        2^ 

In  all     3^ 


2.  Frm  Kefwick  to  Workington. 

From  Kefwick  to  Highftock  Bridge  2 

To  Bafenthwaite  water  "        '^  \k 

Down  the  Lake  to  Oufe  Bridge       ^  3 

Down  I>erwent  river  to  Ifle  -  2 

To  Cockermouth         -        -        -  3 

To  Little  Clifton  ^        -        -  4 

To  Cummerton  -        -.        -  li 

To  Workington  harbour        -        - 


2 


In  all        2Q 


S  if  3.  From 
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3.  From  Kefwiek  to  WaJldcde^fuaA. 

MiUs. 
From    Kqfwick    to    the   mouth  of 
Grangebeck,  at  the  head  of  Der- 
.went  water      "■""        —         -        3 
Up  Grangebeck  to  Styehead  -        ^^ 

Thence  to  Waftdale-head       -        -        2 


.     In  all 

*  •  • 

10^ 

4.  From  JFaJldale^head  to  Whitehaven. 

1  ' 

From  Weftdale-head  to  the  head  of 

Liza  river       -       ,  -        -        - 

2 

Down  that  river  to  the  head  of  Enner- 

■ 

dale  Lake        -        -         -        - 

3 

Down  Ennerdalc        -          -        - 

2i 

To  Ennerdale      -        -        -        - 

1 

Down  the  river  Ehen  to  the  Bridge 

on  the  road  from   Ennerdale    to 

Whitehaven               -        -        - 

3 

Thence   to  Whitehaven   round    the 

hills       -        ^        - 

5i 

In  all        17 


5*  From 
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5.  From  Wajldale-head  to  Ravenglafs. 

'  Miles^ 
From  Waftdale-head  to  the  head  of 

Waftwater  Lake       —        -        -  1 

Down  that  Lake  -         -        -  3 

From  the  Lake  to  Waftdale    '  -.  1 

Down  the  river  Irt  to  Stanton        ^'-  2 

Thence  to  Carleton  Bridge  -  3 

Thence  to  Ravenglafs  -        —  2 

In  all         12 


There  are  alfo  three  lateral  cuts,  conne(5):«- 
ing  various  points ^witji  this  :firflrinaia  line 
which  extends  from  Ulverftone  to  Carlifle. 
They  are,  1.  From  Connifton  .down  the  Lake 
to  the  head  of  Ulyerftone  fands,  2.' From 
Caldbeok  to  Bafenthwaite  water ;  and, 
3.  From  Orthwaite  Hall  to  Abbey ^holme. 

1.  From  Connijlon  to  Ulverjlone fands. 

Miles. 
From  Connifton  to  the  Hall  -         1 

Down  the  Lake  to  Hawthwaitc       -         1 

Carried  forward 

S3  To 
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brought  forward      ^        ^  ^  2 

To  Peel  Ifland     -        -        -  -  2 

To  the  bottom  of  the  Lake  ^  2 

Down  the  river  Crake  to  Lowick  -  1^ 

To  Ulverftone  fands  at  the  mouth  of 

the  river  Crake        -^        -  -  J5l- 


In  all         10 


-  2.  From  Caldbeck  to  Bajfenthwaite 

water, 

Fr6m'  fhe-movrth  of  the  Beck  to  the 

I 

Tdwrf  -        -'       -        ^       ,1 

To  tl^e  head  of  that  Bbck       -        -  4 
To  Girthwaite  Hall  on  the  Point  of 

Portaige  -        -        -        -  2 

To  BaiTenthwaice  Hall         -         -  2 

To  the  Lake      -        -       _        -  i^ 

In  all         10^ 


g.  From 
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3.  From  Vrthwaite  Hall  to  Ahbr^^ 

holme. 

From  Orthwaite  Hall  down  the  river 
Ellen  to  Ireby  -        -         —        4 

From  Ireby  to  a  point  in  the  river 
near  Bolton     -        -.        -^        ^         1 

Tnence  acrofs  the  Partage  to  Wavcr- 

ton  on  the  river  Waver       -         ""        Sl' 

Dbwn  the  river  to  Ware  Bridge       —         2 

Thence  to  Abbey-holme        -        *-         ^ 

« 

Fn  all         15^. 


There^ remains,  under  the  fecond  general 
heady  one  grand  trading  line  from  Mila* 
thorpe,  at  the  Head  of  the  Lancafter  fands, 
to  Carlifle  by  way  of  Kendal  and  Penrith. 
I  will  not  now*  take  into  the  eftimate  any  of 
the  great  leading  points  which^are  prefehted 
to  the  eaftward  of  this  line;  fuch,  for  in- 
ilance,  as  the  communications  into  Lan- 
caffiife,  and  Yorklhire,  thofc  leading  to* 
wards  Appleby,  and  from  Appleby  and 
Carlifle  towards  Newcaftle,  and  into^:arious 
parts  of  Scotland.  I  fhall  probably  find 
ibme  future  occafion  to  take  a  diflindt  view 

S4  of 
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of  thefe  fubjedls  :  it  will  at-  prefent  fufficc 
to  notice  the  general  line. 


From  MUnthorpe.to  Carlijle. 

< 

' 

Miles. 

From  Dallam  Tower  to  the  mouth 

of  the  river  Ken        —         -        ^ 

2 

To  the  upper  end  of  Leven*s  Park 

2 

To  Kendal          ^        ^\    ^ 

4 

To  Stavely          -        —        --        - 
To  the  head  of  the  Tarn        ^        - 

'  5 
3 

To  the  head  of  the  river  Ken           - 

2 

To  the  waters  of  Hawfvvater  over  the 

Point  of  Partagc        -         -»         -^ 
To  the  head  of  Hawfwater  Lake     -* 

t 

2  . 

To  the  mouth  of  the  Lake               ^ 

2i 

To  Bampton       -*        -        --        - 
To  Lowther       —        —         ^        — 

2 
3 

To  Penrith          -        -         ^    .    - 

4 

To  Carlifle  down  the  river  petteril 

17 

'  In  all        49|- 


I  will  now  proceed  to  recapitulate  the 
total  milage  of  a  fyftem  of  fmall  canal  navi- 
gation, which  will  be  amply '  fufficient  for 

the  improvement  of  the  country  j  as  well  in 

refpedt 
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refpeiS  to  the  rcquifite  carriage  of  its  com- 
merce as  to'  thofe  primary  means  of  im- 
provement, which  cannot  fail  to  give  it 
commercial  wealth,  through  the  mediums 
of  planting,  watering,  manuring,  filhing, 
and  mining. 


Recapitulation. 

Miles. 

From  Ulverftone  to  Carlifle             -  52 
Amblefide  to  Penrith     -        -  ig 
Ditto  to  Ravenglafs      —        —  2o|- 
Threlk^ld  to  Kefwick  -         -  3!- 
Kefwick  to  Workington          -  20 
Ditto  to  Waftdale-head           -  lof 
Waftdale-head  to  Whiteheaven  1 7 
Ditto  to  Ravenglafs                 —  12 
Connifton  to  Ulverftonc  fands  10 
Caldbeck  to  Baffcnthwaite  water  lof- 
Orthwaite     Hall     to     Abbey- 
holme             -        -^        ""  ^5i 
Milnt^orpe  to  Carlifle             -  "  49!- 


Total  diflance        240 


Hence, 
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Hence,  if  wc  make  no  allowantc  what- 
ever for  the  lakes  and'  rivers,  but:  fuppofc 
them' to  be  merely  feeders  to  the  canal^,  and 
allow  the  very  ample  fuhi  of  loool.  per 
mile,  which  (eftimating  all  circumft'anccs) 
will,  I  prcfume,  be  fully  fufficient,  we  fliall 
find  250,000!.  or  one  quarter  of  a  million^ 
will  be  enough  to  lead  all  the  improvements 
of  agriculture  and  commerce  into  every  acre 
of  thofe  waftes  with  which  Cumberland  and 
Weftmoreland  fo  greatly  abound.  Iris  un-* 
necefTary  here  to  repeat  thofe  coitiputations 
which  demonflrate  a  powerful  refult.  The 
Bifhop  of  Landiaff  has  thrown  fufHcient 
light  on  that  fubjedt;'  and  it  is  anxioUily  to 
Ife  hoped,  that  the  means  \^hich  fortune  has 
fumiflied  to  th6  riobk  Earl  of  Lonfda'k,  and 
to  other  powerful  prbprictors,  will  bcj  fo  ap- 
plied as  to  give  greater  aft>undancc  to  the  na- 
tion, and  fhower  the1:d€ffiilgsof  abtoign  influ- 
ence on  the  crowd  which  may  be  16ft  behind 
them.  I  will  not  defpair  of  this  happy  refult; 
ft>r,  in  fpite  of  the  bufy  hinti  of  fame^ 
k  muft  be  indeed  a  fad  reflection  to  declining 
years,  if  men  were  to  look  back  on  their 
paft  life  without  pleafure,  and  on  their  ap- 
proaching diiTolution  with  that  well-dev 
feribed  terror  of  the;  Plalnuft,  which  would 

hide 
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liide^  its  guilty  head  beneath  the  mountain 
chaos  9  rather  than  encounter  the  terrible  re- 
fledtion  of  having  lived  fliort  of  their  power 
and  talent  to  do  good  while  they  remain  on 
earth! 


HORTICULTURAL    IRRIGATION. 

In  regard  to  the  fmaller  duds  of  irriga* 
tion,  fuch  as  are  adapted  to  horticultural  ap« 
plication,  I  beg  leave  to  infert  an  account  of 
an  experiment  tried  by  me  in  Virginiar,  and 
communicated  to  Dodtor  Anderfon  for  the 
ufe  of  his  ineftimable  periodical  work,  en*- 
titled.  Recreations  in  Agriculture,  Natural 
Hiftory,*  Arts,  and  Mifcellaneous  Litera« 
tiire.  I  recite  this  with  his  approba- 
tion, that  this  little  work  may  be  in  fome 
iheafure  enriched  by  practical  hints,  fuch  as, 
i  flatter  myfelf,  will  apologize  for  repeating 
a^  few  defultory  communications  in  a  more 
cbHed;ive  method. 

Some  years  ago,  during  a  dry  fummer  in 
Virginia,  I  was  led  from  obfervations  on 
the  parching,  efiedt  of  the  ufual  mode  of 
watering  plants  with  a  watering  pot,  to  con- 
fider  the  principle  of  operation  upon  the 
earth  and  plants  relatively  in*  a  vegetative 

ftate. 
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ftate.  I  obfervcd,  that  when  this  method 
was  ufed  about  fun-fet,  it  had  generally, 
but  not  always,  agoodeffeft  in  mod  kinds 
of  foil,  and  produced  a  pleafant  dew  upon 
the  grafs  and  leaves  on  the  ifollowing  morn- 
ing ;  but  if  the  watering  pot  was  too  freely 
ufed  during  the  mid-day  heat,  or  even  in  the 
morning,  it  caufed  the  earth  to  parch,  and 
checked  the  progrefs  of  vegetation,  until  an 
annihilation  of  the  vital  principle  was  ef- 
feded. 

From  an  cxtenfion  of  this  remark  upon 
the  larger  fcale  of  agriculture,  which  is 
afforded  in  the  procefs  of  cultivating  maize,  * 
or  Indian  corn,  I  am  perfuaded  that,  after 
plants  in  general  have  attained  to  a  permanent 
radification,  it  is  beft  to  work  the  ground 
frequently,  whether  the  weather  be  wet  or 
dry  ;  and,  except  in  the  cafe  of  tobacco^  and 
fuch  other  plants  as  we  expedt  profit  from 
through  the  curable  condition  of  the  leaf,  I 
think  a  continual  working  of  the  ground 
will  be  found  a  better  affurance  for  the  crops 
than  watering  only. 

,     I   was  fatisfied,  however,    that  the  beft 
modes   of  fupplying  a  deficiency  of  rain 
were  not  yet  difcovered.     The  difficulty  was 
how  to  fupply  the  regular  demands  of  vege- 
tative ^ 
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tative  fucceffion' through  a  droughty  feafon, 
with  a  juftly  proportioned  fubftitute  for  the 
evaporated  fubftance  of  the  earthy  by  whicli 
it  would  otherwife  have  been  fuccoured. 

Hence  (water  being  the  natural  element 
ailigned  to  this  purpofe  in  its  fimple  ftate) 
I  had  recourfe  to  the  experiment  of  a  fyphon 
made  of  twifted  cotton. 

I  fele6led  two  water-melon  vines  near  each 
other,  in  foil  of  the  fame  appearance;  one 
of  them  being  coniiderably  more  flourilhing 
than  the  other.  I  made  my  experiment  upon 
the  declining  vine,  by  gently  twifling  a  cot- 
ton fyphon,  made  of  candle  wick,  propor- 
tioned to  the  ftem  of  the  plant ;  I  then  ele- 
vated a  pot  of  water  a-  Fig.  !• 

bove  the  furface  of  the 
ground,  coveringit  from 
the  vehement  heat  of  the 
fun  with  a  piece  of 
plank. 

Having  then  wetted  my  fyphon,  in  order 
to  communicate  motion  to  the  fluid  upon  the 
fimple  fountain  principle,  I  tied  a  fmall  ftone 
to  one  end,  as  a  weight  to  fink  it  when,  im- 
merfed  in  the  water ;  and  dropping  this  into 
the  pot|  I  pafTed  the  other  end  down  into  the 

earthy 
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earth,  by  fcratchiog  the  mould  gently  away 
from  the  root,  and  giving  the  fyphon  a  fpiiai 
dire&iofi  rofijid  it,  covered  lightly  with  re- 
placed mouldy 

In  a  fhort  time  the  earth  became  n^ode- 
rately  moiftened  a  few  inches  round  the  root 
of  the  plant,  in  which  condition  it  continued 
through  the  heat  of  the  day,  without  parch> 
ing  or  balding;  the  fyphon  fuf^lied  the 
demand  of  the.plaot,  and  no  more;  a  cool 
fuccefHon  took  place  through  the  efi^ds  of 
evappration;  and  in  a  few  days  the  vine 
became  flouEifiung,  and  outgrew  its  neigh- 
bour. 

I  have  repeatedly  tried  this  experiment 
with  good  effect,  and  think  it  at  leaft 
capable  of  extenfion  in  a  garden  or  nurfery. 


Fig.  2. 


Efcplamtion 
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Explanation  of  the  Plates. 

Yig.  1.  An  earthen  jar,  containing  water 
placed  on  a  bench  for  the  putpofe  of  ele« 
vatingi  the  water  above  the  plant  which  is  to 
be  irrigated  upon  the  fountain  principle.  A 
twifted  rope  of  cotton  or  wool,  proportioned 
to  the  fize  of  the  flem,  a£ts  as  a  fyphoQ. 

Fig.  2.  Diflfers  from  the  above  only  in  the 
fubftitution  of  a  trough  proportioned  to  the 
whole  length  of  a  bed  or  border ;  or  which, 
if  applied  to  agriculture,  may  be  fuppofed 
to  reprefent  a  headland  ditqh,  or  carrier 
trench  for  irrigating  the  whole  field. 

Having  by  this  means  perfuaded  inyfelf 
that  I  am  right  in  refpe<ft  to  the  phiIofophi-» 
cal  principle,  it  comes  to  be  coniidered, 
whether  there  are  any,  and  by  what  means 
the  beft  plans  ma^  be  adopted  for  rendering 
this  experiment  more  general,  and  obtaining 
a  greater  number  and  variety  of  refults  from 
divers  foils  and  climate^  i  and  it  feems  to  be 
an  iqtereiling  point  of  inquiry,  beyond  a 
mere  horticultural  application,  whether  this 
auxiliary  principle  may  not  be  extended,  in 
fome  (hape  or  other,  to  an  agricultural  be- 
nefit 
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nefit  in  the  mollification  of  harfli  and  thirfty 
lands,  on  the  more  expanded  fcale  of  huf- 
bandry  ? 

A  fcheme  which  has  prefented  itfelf  to 
my  imagination,  but  which  I  have  never  had 
an  opportunity  of  reducing  to  praiSlice,  is, 
to  obtain,  in  the  firfl  place,  a  command  of 
water  upon  the  beft  elevated  level  that  the 
ground  admits  of;  and,  purfuing  this  level 
as  far  as  poffible  with  what  may  be  termed 
properly,  perhaps,  a  headland  ditch,  which 
fhould  be  as  nearly  ftagnant  as  the  circulation 
of  fluid  will  permit,  I  think  one  end  of  a 
ftraw  rope,  proportioned  to  the  defign,  might 
be  imnierfed  in  the  water  after  the  manner 
'of  my  experiment,  and  the  other  be  fpun 
out  to  the  length  of  the  refpeilive  lands 
which  were  defigned  for  irrigation,  being 
conduced  along  the  ridge  or  higheft  part 
thereof,  by  means  of  a  ploughed  trench,  fo 
that  the  moiAure  might  fprcad  itfelf  each 
way  by  defcent  into  the  furrows,  and  with- 
out the  rifk  of  forming  gullies,  which  too 
frequently  happens  in  red  lands,  as  is  too 
generally  proved  in  America,  where  the  lands 
are  but  partly  coated  with  grafs,  and  where 
they  are  fubje<^  to  fudden  heavy  fliowers 

and  wafhing  torrents* 

This 
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This  propofed  method  can,  in  any  event, 
do  no  mifchief;  but  it  is  fure  to  aijfwer  one 
good  end  at  leaJft  in  the  quality  of  manure : 
for  when  a  ftraw  rope  is  once  entrenched  for 
the  purpofes  of  irrigation,  it  cannot  poffibly 
be  converted  to  a  more  profitable  ufe  than  to 
let  it  rot  in  the  earth  for  a  manure. 

In  draining,  in  the  county  of  Middlefex, 
ftraw  ropes,  of  the  fize  of  a  man*s  leg, 
have  been  introduced  into  practice  for  the 
piirpofe  of.  keeping  open  the  fmall  under 
drains.  In  this  cafe  they  are  found  not  to 
anfwer,  it  fcems/  but  I  conceive  there  is  a 
material  difference  in  the  cfFedl  which  water 
will  produce  on  fuch  a  drain  which  is  to 

%  carry  off  a  redundancy  of  water,  and  that 
which  is  defigned  to  fupply  gradually  a  mo-, 
derate  demand  of  moifturei  the  firft  cafe 
would,  I  think,  be  fubjecSt  to  wafli  and 
choak,  while  the  latter  would  filter  into  a 
progreffive  decay,  which  would  tend  to  en- 
rich the  foil. 

I  think  the  improved  mole  plough,  which 
is  ufed  with  fix  horfes  for  forming  hollow 
drains,  might  be  fo  much  farther  amended, 
as  to  render  it  a ,  fitting  implement  for  the 

•furrows  of  this  kind  of  irrigation.,    I  fliould 
advife,  for  this  purpofe,  the  addition  of  fuch 

T  wmgs. 
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wings,  £is  WQuId  turn  one  half  of  the  fed 
each  way,  to  be  fixed  to  the  hind  part  of  the 
plough,  leaving  the  mole  as  it  is,  to  form  a 
fmooth  round  du£i:  like  a  pipe.  It  appears 
to  me,  however,  that  for  either  this  cafe  or 
that  of  drainage,  this  implement  might  be 
rendered  more  convenient  by  extending  the 
fweep  of  the  handle  down  to  the  mole,  and 
connecting  it  with  the  hinder  part  thereof  by 
m^ans  of  a  thin  piece  of  iron,  fitted  to  the 
lowey  part  of  the  Jaandle  with  a  focket,  and 
fcrewed  to  the  mole  with  a  nut :  this  iron 
fliQuld  be.fharped  fomething  like  a  coulter, 
that  it  may  not  clog  the  plough  with  the  ob- 
ftru^ting  rubbifh  of  flicks,  ftraw,  rags,&c. 
to  which  all  ploughing  is  more  or  lefs  fulv- 
je€k.  This  improvement  of  the  leverage 
would  certainly  give  an  eafier  command  of 
the  plough. 

I  prefume  the  fame  kipd  of  other  implc- 
Hients  will  apply  in  trenching  for  irrigation, 
which  are  in  ufe  for  trenching  and  cleanfing 
drains :  all  (hefe  are  to  be  found  in  Mr« 
Middleton^s  View  of  Middlefex,  pages  29 J, 
292,  and  293.  There  will  be  found  alfo  a 
machine  for  Iwifting  ftraw  ropes,  for  a  pur- 
pofc  very  flmilar  to  that  which  I  have  fug- 

gefted  for  irrigating  farms* 

As 
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As  the  expcnce  of  trenching  will  be  nearly 
the  fame,  whether  it  is  applied  to  drainage 
or  irrigation,  we  may  take*  Mn  Middle* 
ton^s  rates  of  labour  as  a  criterion  for  com*- 
putation. 

The  prices  of  draining,    fays  he,    have 
been,  for 
Common  drains,  20  pole  18  inches 

deep,  each  drain 
Principal  drains,  2  feet  deep,  of 

the  fame  length 
Burr  to  each  fcore 

The  labourer  to  find  tools,  and  keep  them 

« 

in  repair.    Drains ,  on  the  Chace,  are  ufually 
made  a  fhort  pole  from  each  other* 
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Of  artificial  Springs  j  or  Mediums  of  Fil- 
tration for  culinary  Purpofes^  Whitc^kad 
.   Works,  Paper  Mills^  &c.  &c. 


Herein  before  we  have  confidered  the  im-j. 
menfe  advantages  arifing  from  irrigation,  in 
the  ufe  of  water  in  a  faturated  ftate,  for  the 
purpofcs  of  canals,   agriculture,  and  ma- 

*  View  of  Mi'ddlefex,  p.  993. 

T  2  '   chinery: 
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chinery ;  it  is  a  part  of  oyr  concern  to  dif- 
cover  and  communicate  what  may   appear 
interefting  to  fociety  in  their  morci  immediate 
occaiions   of   houfehold  economy ;   and   in 
fuch   manufadlures  as  require  water  in  its 
moft  clear  and  tranfparent  perfedlion.     Va- 
rious improvements,  in  thefe  refpedts,  have 
been  thought  of  at  different  periods ;  as  for 
example,  the  filtering  ftonc,  which  has  been 
long  ufed  in  the  Weft  Indies,  and  other  hot 
climates ;    porous  ^  jars,    filtration    through 
cloth  or  paper  by  defcent,  mediums  of  lea- 
ther, pulverifed  glafs,  and  other  fubftitutes 
for  nature,   which  ingenuity,  rather  than  art, 
has  been  ftudious  enough  to  render  myfte- 
rious  and  profitable,  without  much  regard 
to  the  health  of  the  parties  who  were  ta 
drink  the  impregnated  water,  fo  that  the  fe- 
crets  of  the  trade  wxnt  far  enough  to  pleafc 
the  eye  and  drain  the  pocket. 

It  fee;ms  to  h^ive  been  ultimately  referved 
to  Mr.  James  Peacotk,  of  Finfbury  Square, 
to  employ  art  to  the  laudable  end  of  imi- 
tating and  aflifting  nature,  the  only '  m6ans 
by  which  men  Ihould  promife  themfelves 
fuccefs  in  thofe  hydraulic  or  hydroftatic  ope- 
rations which  involve  the  great  intcrefts  of 
whole  communities, 

Ihavc 
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I  have  the  pleafurc  of  prefenting  a  print 
of  this  ufeful  contrivance  from  the  proprie- 
tor's plate,    and   of  hoping  that  this   little 
work  may  contribute  to  its  becoming  more 
generally   known    to    mankind,    who   have 
everywhere  a  greater  intereftjn  its  efficient 
application,  than  will  readily  occur  to  thofe 
who  are  unaccuftomed  to  dive  into  the  detail 
of   fuch  philofophical,  topics ;    and   I   truft 
the  modefty  of  its  inventor,    in   rcfpedt  to 
its  iion-introduAion  into  extenfive  pradtice, 
before  much  of  the  patent  period  had  ex- 
pired, will  be  now  remunerated,  to  amount 
of  the  vaft  expence  and  labour  which  he  has 
•  for  fcvcral  years  t)e'ftdwed   in  rendering  it 
complete,  by  the  conviiflion  of  focicty.  and 
its  gxiheral  introdudion  into  public  wc^rks 
and  national  improvements.     The  annexed 
plaW  is  a  defcription  of  the  chamber  appa- 
ratus*, which  is  fuited  to  the  ufe  of  houfes, 
ihips,    &c.    within  the  compafs  of  twenty 
guineas   expence.      It   occupies   very   little 
more  fpace  than  an   ordinary  filtering  ftonc, 
but  it  is  futlicicnt  foe  the  fupply  of  many 
families ;  and  may,  of  courfe,  be  applied  to 
the.  joint  comfort  and  accoilimodation  of  a 
neighbourhood  at  a  very  reduced  proportion- 
;ite  charge. 

T  3  A  com- 
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A  comparifon  of .  the  account  given  of 
this  invention  by  the  inventor;  with  that 
which  three  Captains,  of  high  ftanding  in 
His  Majefty's  navy,  (to  whom  the  fubjeft, 
has  been  referred  from  the  Board  of  Admi- 
ralty)  have  certified,  will  not  only  prove 
that  the  proprietor's  flatement  is  free  from 
exaggeration,  but  that  the  improvement  is 
worthy  of  univerfal  attention. 

Mi:.  Peacock  couches  the  fuperiority  of 
his  invention,  overall  others,  in  terms  which 
will  appear  very  modeft  when  contrafted 
with  the  official  certificate,  which  follows 
them  in  ilrong  and  recommendatory  ian«- 
guage.  This  machine,  fays  he,  ift,  ac- 
complifhes  the  purpofe  of  complete  filtra^ 
tion  by  afcent  of  the  fluid  to  be  purified 
through  a  mediun^  (probably  that  by  which 
nature  performs  the  fame  operation)  of  pure 
gravel,  of  progreffive  degrees  of  fineoefs, 
to  the  minuteft  particles  of  fandjf  by  which 
means  the  fouleft  water  or  other  fluid  be- 
comes perfedly  freed  from  all  its  impurities, 
without  acquiring  any  cupreous  or  other 
noxious  mineral  quality,  which  the  pumice 
or  other  common  filtering"  ftones  are  jtiftly 
fufpefted  to  communicate, 

adiy. 
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'  2clly,  If,  from  continued  ufe,  its  opera*, 
tjon  is  impeded  in  the  fmalleft  degree,  it 
may  be  completely » cleanfed  in  one  minut6 
wi'tii  the  utmoft  facility;  an  advantage  not 
known  to  any  fpecies  of  filtration  by  defcent. 

3dly,  Its  operation  is  perpetual  j  and, 
without  occupying  more  room  than  a  large 
drip-ftone  with  its  apparatus,  it  yields  a  pure 
and  conftant  ftream  of  more  than  three  hun* 
dred  gallons  in  every  twenty-four  hours. 
This  circumflance  evidently  puts  it  far  above 
dl  compai-ifon  with  any  filter  hitherto  at- 
tctnpted. 

The  advantages  of  cleaniing  fluids,  parti- 
cularly water,  fays  he,  need  not  be  enlarged 
upon.  Cl6an  linen,  clear  food,  pure  beve- 
rage, and  the  confeqiient  health  and  comfort 
of  the  inhabitants  of  great  cities,  are  mate-^ 
rially  concerned;  but  the  featnan,  who  is 
confined  in  diflant  and  hot  climates  to  the 
conilant  ufe  of  water  abounding  with  infedts, 
ahimalcules,  and  a  variety  of  impurities, 
which  render  it  difgufting  and  frequently 
noxious,  .mufl  acquire  by  this  nieans  an  in« 
valual^Ie  benefit.  It  is  with  confidence,  de* 
rived  from  long,  expenfive,.  and  repeated 
trials  of  its  efficacy,  tliat  the  inventor  now 
refpeAfuUy  offers  this  machine  to  the  pub- 

T4  lie; 
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lie ;  convinced  that  it  is  powerfully  and  ef- 
fedlually  applicable  to  promote  the  health, 
the  comfort,  and  the  convenience  of  ,man-r 
kind.  ' 

Such  is  the  ftatertient  of  the  man  intcrefted. 
I  prefume  the  following  independent  tefti- 
monial  will  fupport  my  pofition  :  *^  We  the 
underfigned  do*  hereby  certify,  that  in  obe- 
dience to  an  order  of  Sir  Peter  Parker,  Bart. 
Admiral  of  the  White,  Commander  ih 
Chief,  &c.  &c.  &c^  That  we  have  this  day 
been  on  board  his  Majefty^s  fliip  Vengeance, 
and  caiifed  the  neceflary  experiments  to  be 
made  to  afcertain  the  utility  of  a  machine 
for  purifying  waler  by  filtration. 

And  we  give  it  as  our  matuVe  opinion,  that 
the  machine  for  filtration  of  water  fully  and 
completely  performs  all  that  the  niaker  pro- 
mifes  in  his  defcriptive  pamphlet  of  it.  And 
that  in  one  inflance  we  found  its  excellence 
to  have  exceeded  his  report  of  it,  for  we  faw 
the  filtration  performed  at  the  rate  of  a  gal^ 
Ion  in  two  minutes,  or  feven  hundred  and 
twenty  gallons  in  twenty-four  hours.  And 
we  beg  leave  to  recommend  it  as  a  mofl  ufe- 
ful  machine,  and  -to  exprefs  our  wifh  for  its 
common  ufe  in  thd.navy,  particularly  in  long 
voyages/  a     .' 

Given 


I 


•^.■^t^ifn^r/ ^r/  ^v.^m^j    i^y'r^rf^n^-  Ct^'S 
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Given  under  our  hands,  on  board  the  Ven- 
geance, Spithead,  July  22,  1799- 

(Signed) 

T.M.  RussEL,  Capt.  of  the  Vengeance, 
Edw,  BowATER,  — — —  Magnificent. 
Tho.  Larcom, ; —  Lancafter." 

'  Mr.  Peacock  has  added  to  this  plate  the 
following  Dirtdionsjor  ufmg  the  'Filtering 
Machine. 

ift,  Let  the  handles  of  the  cocks,  A  and 
B,  be  in  a  vertical,  pofitiorj. 
-  2dly,  Let  the  upper  dftern  C,  be  fup- 
plied  with  turbid  wat^r,  either  by  hand  or 
by  a  ball-cock,  from  the  main  or  fome  adja- 
cent, refervoir,  &c. 

gdly.  The  turbid  water  will  then  pafs  into 
the  Ipwer  part  of  the  fikeriog-cheljt  D,  ^nd 
after  expelling  the.^ir  thjerefroitv,  by  means 
pf  jtt^e  pipe  E,  will  afcend  through  the  gravel 
in  the  faid  cheftv  and  run  therefrom  in  a 
purified  ftreatn  into , the  bottprp  ciftern  F; 
from  whence  it  m^y  be  drawn  for  ufe^ 

4thly,  If  it/h^ll  be  intended  to  obtain  in 
4'  lirge  refervoir  the  full  prp^ducc  of  the 
machine  by  keeping  it  conftantly  in  ai5tion»  a 
pipe  muft  be  /ixed  to  the  cifteira  F,  within 

two 
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t\Vo  or  three  inches  of 'the  top  thereof,  to 
convey  the  filtered*  water  into  the  faid  rc^ 
fervoir, 

5thly,  When  the  operation  of  the  machine 
is  flopped  or  becomes  languid,  the  gravel 
muft  be  cleanfed  in  the  following  manner, 
viz.  Turn  the  handles  of  the  cocks,  A  and 
B,  to  a  horizontal  pofition ;  place  a  bucket, 
&c.  iinder  the  cock  B ;  and  work  the  pump 
G,  by  the  lever  h,  until  the  water  comes  out 
nearly  the  colour  it  was  of  when  put  into 
the  ciftern  C. 

6thly,  Then  reftore  the  handles  of  th« 
cocks  to  their  firfl  pofition,  and  the  filtra- 
tion will  re-commence  and  continue  as  at 
firfl,  until  it  fhall  be  found  neceflarv  to  re- 
peat  the  operation  of  clean fing  the  medium^ 
'  ti.  jB.  Whenever  it  may  be  rieceffary  to 
fweeten  fetid  water  by  an  admixture  of 
powdered  charcoal,  this  machine  will  be 
found  very  ufeful  in  feparating  the  charcoal 
therefrom  when  that  has  had  its  effed. 
•  Ma<ihines  oti  fhipboard  may- be  filled  with 
the  turbid  \Vater,  by  meahs  »f  a  larg^  funnel 
through  the  apperture  in  the  top  thereof, 
until  it  will  wet  ten  inches  of  a  rule  or  ftick 
put'  thereih. 

'  If  a  piece  of  bunting,  &c.  is  putovdr  the 

funnel. 
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funnel »  or  tied  to  the  nofe  of  the  cock  by 
which  the  turbid  water  is  introduced,  it  will 
keep  out  any  very  grofs  matter,  and  thereby 
prevent  the  pipes  being  clogged. 

In  times  pf  fevere  froft,  if  the  machine  is 
expofed  thereto,  it  will  be  proper  to  keep  the 
filtering-cheft  empty  of  water,  to  prevent  in^ 
jwy  to  the  pipes,  &c. 

This  machine  is  exhibited  at  the  Sur- , 
veyor*s  Office,  Guildhall,  for  infpe<5tion  and 
information.  I  have  the  fatisfadtion  of  ad- 
ding that  it  has  been  highly  approved  by  all 
the  men  of  talents  who  have  examined  it : — 
it  need  not  have  a  higher  recommendation 
than  the  notice  which  it  has  received  from 
that  well-cftablifhed  and  truly  worthy  rural 
economift  Do£lor  Anderfon,  to  whom  I  had 
the  pleafure  of  (hewing  it.  I  truft  a  better 
approbation  need  not  be  looked  for  in  the 
whole  field  of  hydraulic  fcience. 

But  it  is  from  a  popular  and  public  adop- 
tion of  the  fyftem  into  focieties  of  feveral 
families  combined,  or  intp  incorporated  and 
national  water  works,  that  mankind  may  be 
expected  to  derive  the  extenfive  benefits 
which  it  is  capable  of  adminifterinc:.  It  is 
adinirably  adapted  to  prevent,  in  fome  de- 
gre^»  thofe  excruciating  complaints  the  ilone 

and 
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and  gravel.  It  needs  but  an  adoption  to  rcf- 
cue  the  poor  and  wretched  from  a  thoiifand 
maladies  which  flow  from  the  impurities 
with  which  ordinary  water  is  impr^-gnatcd  ; 
for  nature  fupplies  tTie  fource  with  unccafing 
bounty,  and  philofophical  gravitation  wants 
only  the  aid  of  a  governed  direftion  to  con- 
vey it  every  where  without  carriage :  a  pro- 
perty  which  is  alone  and  peculiarly  the  pro- 
vince of  fluids.      '  • 

In  France  we  learn,  that  an  eponomy  in 
the  ufe  of  water  is,  in  fome  cafes,  a  public 
concern  in,  refpeft  to  agriculture ;  but  it  is 
an  Englifhman  alone  who  turns  his  attention 
to  the  cleanlinefs  of  his  food,  and  relieves 
himfelf  from  difeafe  by  the  wholefomenefs 
of  his  kitchen.  He  is  the  lirfl:  to  improve 
the  means  of  houfhold  filtration  by  the  con- 
.trivance  of  a  medium  which  aflimulates  its 
fundlions  to  thofe  of  nature,  and  fura.ifties  a 
portable  fpring  which  may  difpenfe  a  fup- 
ply  as  pure  as  cryfl:al  from  the  rain  ponds 
of  a  defert,  or  the  wafhings  of  a  turnpike. 
In  this  happy  contrivance  he  improves  his 
bread,  his  beer,  his  foups,  his  tea,  his  deli- 
cacies, and  his  medicine :  he  purifies  them 
from  the  filth  and  animalcula  with  which 

this 
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this  fluid  element  is  naturally  chargpd ;  and, 
thus  fecures  his  health  and  his  longevity. 

I  prefume  that  the  attention  of  govern- 
ment may  extend  thefc  benefits  ftill  farther, 
to  the  comfort  and  incrcafe  of  numerouis 
citizens.  It  may  do  flill  more — it  may  adopt 
a  general  fyflem  of  national  filtration,  fuch 
as  may  amply  remunerate '  revenue  by  in- 
creafing  public  refources  and  population  at 
a  very  trifling  rent ;  and  it  only  remains  to 
hope  that  able .  and  powerful  minifters  may 
give  thefe  pacific  means  a  leifurc  moment's 
refledlion,  ^mong  thofe  which  feem  to  be  fo 
deeply  concerned  in  the  ways  and  means  of 
carnage  and  fyflematic  devaflation  ;  and  that 
fuch  great  national  undertakings  may  furnilh 
'  the  produdive  means  of  future  induftry  for 
the  armies  who  are  to  return  from  the  harveft 
of  military  laurels. . 


0/ 
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Of  the  extent  of  Territory  to  be  irrigated ; 
the  probable  Remuneration  which  may  be 
expeS^ed  from  Monies  laid  out  in  Na- 
tional Irrigation ;  and,  of  varioiis  Ways 
and  Means .  which  occur. 

« 

Hitherto  we  have  reviewed  a  variety  of 
ingenious  defigns,  both  at  home  and  abroad, 
cxecutea  by  private  individuals  in  fome  in- 
fiances,  and  by  pubjic  refourccs  in  others; 
and  we  have  contemplated  an  infinite  train  of 
interefting  confequences  which  have  been, 
and  are  ftill  to  be,  derived  from  works  for 
irrigation. 

This  is  yet,  however,  an  infant  and  limited 
fcience,  and  it  refls  with  us  to  explore  a  ca- 
pacious  field  for  its  future  expanfion  in  con- 
fidering  the  extent  of  territory  which  it  is 
propofed  to  irrigate,  the  probable  remune- 
ration from  monies  expended  in  national  ir- 
rigation, and  various  ways  and  means  of 
conftrudlion  which  are  prefented. 

The  data  which  furnifhes    materials  for 
computation  in  the^  refpefts,  are — i.  The 
Hate  and  condition  of  the  waije  and  culti- 
vated 
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vated  lands.  2.  The  amount  of  annual  in- 
come which  the  nation  draws  from  their 
prefcnt  flate  of  improvement;  3.  Thofe  ex- 
ifting  prad^ical  examples  which  afford  ex*» 
perienced  means  of  calculating  the  rational 
expeftations  of  increafe :  aftd,  4.  The  feve- 
ral  refoijrccs  which  afford  capacity,  labour,  . 
and  pecuniary  means  of  execution. 

1.  The  ftate  and  condition  of  the  waftc 
and  cultivated  lands  of  this  kingdoni  is  npw 
tolerably  well  afcertained  through  the  me- 
dium of  the  agricultural  paperjs  of  the  nation, , 
and  the  affiduity  of  certain  members  of  the 
Board  of  Agriculture,  who  have  peculiar 
merit  in  this  grand  eftabliihment ;  and  whofe 
general  accuracy  is  fa  univerfally  admitted, 
that  I  fhall  think  my felf  autborifed  to  follow 
their  computations  for  my  prefent  purpofe, 
without  regard  to  the  mathematical  correc- 
tions of  Mr,  Beeke ;  and  fuppofing  an  allow- 
ance upon  his  calculation  for  the  hills  and 
dales^  of  the  country. 

Thefe  invefligations  feem  to  have  decided 
a  different  refult  indeed  from  <hat  of  fome 
former  geographical  inquiries  by  Temple- 
man  and  others;  but  if  they  anfwer  Mr. 
Pitt's  turn,  they  fliould  alfo  ferve  mine :—  • 
they  afcertain  a  much  greater  quantity  of 

land. 
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land  in  the  ifland ;  and  they  hav^e  proved, 
beyond  a  doubt,  that  the  ne  plus  ultra  of 
agricultural  and  mechanical  perfeftion  is 
but  an  ^nfaiit,  which  igndrance  and  felf-fuf- 
ficiency  have  miftaken  for  a  giant;  whilft 
effeminate  luxury  and  enervated  diffipation 
have,  with  equal  credulity,  fubfcribed  to  the 
deception^ 

It  will  be  acknowledged,  however,  that 
points  in  which  the-^  greater  number  of  re- 
fpedtable  inquirers  agree  will  be  the  moft 
likely  to  julHfy  computations  fuch  as  mine, 
if  not  to  approximate  truth ;  and  on  this  ac- 
count, as  well  as  the  fuperiority  of  the  docu- 
ments which  they  have  accefs  to,  I  have 
chofen  to  rely  on  the  following  ftatements 
as  coming  nearer  to  certainty  than  any  thing 
clfe  which  the  progrefs  of  this  inquiry  has 
determined  conclufively. 

*  Sir  John  Sinclair  ftates  the  lands  of  Eng- 
land and  Wales  to  be. 

Acres* 
Uncultivated         -        -        7,888,777 
Cultivated  -        -      39*027,156 

Total        46.9i5'933 

*  AtUrefs  concerning  the  inclofore  of  wafte  lands,  1795* 
p.  7. 

He 
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He  alfo  ilates  the  land$  of  Scotland  to 
fiand : 

Acres. 

Uncultivated         -        -      14,218,214 
Cultivated    -      -        -     12,151,471 


Total      26,369,685 

From  a  comparifon  of  thefe  ftatements  .it 
appears^  that  England  contains  20,546,238 
acres  of  land  more  than  Scotland  contains  ; 
but  that  Scotland  contains  6,329,437  acres 
more  wafte  land  than  England  contains,  and 
is  therefore  far  behind  England  in  point  of 
agricultural  improvement  and  induftrjr :  for 
England  has  but  little  more  than  one  fixth 
part  of  its  quantity  in  waftes,  while  Scotland 
has  far  the  greater  proportion  unimproved 
and  lying  nearly  ufelefs;  perhaps  only  (to 
life  Mr.  Young's  idea),  becaufe  the  lazinefs 
of  mankind  is  ever  prompt  enough  to  con- 
vert difficulties  into  impodibilities  i  and  fome 
have  reduced  it  to  an  ideal  certainty  that  the 
Irigher  dimates  of  Scotland  are  a  bar  againft 
agricultural  improvements :  fuch  as  the  ex- 
ample in  Forfarfliire  has  however  happily 
contradi<5ted,  and  left  us  to  explore  the  re- 
gions of  chivalry  in  fearch  of  more  folid  ar- 

U  guments ! 
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guments !  But  Scotland  has  fomc  confola- 
tions  that  (hould  roufe  her  from  lethargy  and 
ftimulate  her  exertion :  (he  has  more  riches 
unimproved,  and  more  agriculture  to  beftow 
on  her  fteril  property  than  England  has ;  and 
irrigation  will  be  found  among  the  moft 
powerful  of  her  means. 

If  we  compute  the  improveable  probabi- 
lity of  the  wafte  lands  of  England  and 
Wales,  according  to  this  comparative  view, 
and  by  the  rules  which  Sir  John  Sinclair  has 
adopted,  it  will  be  fair  and  near  encfugh  our 
purpofe  to  allow  two  thirds  of  the  improve- 
.  able  profpe<£t  to  Scotland,  and  one  third 
thereof  to  this  kingdom. 

By  this  method  we  fhall  ftateas  follows : 

Acres. 
Lands   incapable  of  improve- 
ment      -  -    ,       -       333'333i 

Ditto  fit  to  be  planted             -  1,000,000 

Ditto  fit  for  upland  paftiire     -  4,666,666— 

Ditto  fit  for  tillage        -         -  1,000,000 

Ditto  capable  of  water  meadow  333»3333- 

Total  allowance      7'333»3333- 


mm^t 


A6tual  quantity '     7,888,777 


til 


*^m 
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Now  the  incapable  lands  are  confidered  to 
be  of  no  value ;  the  lands  fit  to  be  planted  at 
eight  (hillings  per  acre  produce,  according 
to  the  Bifhop  of  LandafF's  calculations ;  the 
upland  pafture  at  five  (hillings  per  acre  rent, 
according  to  Sir  John  Sinclair;  the  arable 
lands  at  ten  (hillings  per  acre  rent,  and  the 
water  meadow  at  thirty  (hillings  per.  acre 
rent,  both  according  to  the  laft  named  au- 
thor. 

From  hence  we  are  enabled  to  make  at 
Icaft  fome  kind  of  rough  eftimate  of  the  im- 
proveable  condition  of  annual  income  upon 
the  wafte  lands  of  England  and  Wales  alone, 
as  follows : 

Rent  of  upland  pafture  /'.  1,166,666  13  4 
Ditto  of  arable  land  -  500,000  o  o 
Ditto  of  meadows  r       500,000    o  o 


2,166,666  13  4 

3 


Multiply  this  by  3  for  the 
annual  produce,  and  it 
gives 

Add  produce  of  one  mil- 
lion of  acres  in  planta- 
tion, at  8s. 


6,500,000  o  o 


40QiPOO  o  o 


^^m^mim^* 


Profpedlsofannualincrcafe£',6,900,ooo  o  o 
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Mr.  Middleton  has  proceeded  in  another 
way  to  Come  at  a  (imilar  refult  in  refpeft  to 
the  arable  lands  of  South  Britain.  He  has 
attempted  *  an  eftimate  of  the  acres  it  con- 
tains, by  computing  the  number  of  peo!ple 
employed,  and  their  proportions  of  occupa- 
tion in  the  purfuits  of  hufbandry ;  rating  the 
inhabitants  of  England  and  Wales  at  eight 
n>illions. 

His  calculations  encompafs  an  immenfe 
field  of  laborious  refult,  and  valuable  infor- 
mation. He  fhews  the  detailed  ftate  of 
crops  and  appropriations,  and  concludes  that 
there  are  but,  at  moft,  fourteen  millions  of 
acres  in  aration  in  England  and  Wales ;  the 
portions  of  which  he  rates  as  follows  in  re- 
re  (peiSt  to  annual  crops  :  ', 

Acres. 
Wheat  -        -        ^        3,850,006 

Barley  and  Rye  -        -         1 ,050,000 

Oats  and  Beans  -        —        3*500,000 

Clover,  Rye-gfafs,  one  Year's 

Ley     -        -        -        -         1,400,000 


Carried  forward       9,800,00a 


Jm 


♦  View  of  Middkfex,  p.  482. 

Turnips 
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Acres^ 
Brought  forward         -     9»8oO|000 
Turnips  and  other  roots  -      i  ,400,000 

Fallow  -  -        -^      2,800,000 


■•^»"»-"^— T»» 


Total  in  aration  -  14,000,000 
Hop  Grounds  -  ♦-  44,qoq 
Nurfery  ditto  -  -  10,000 
Fruit  and  Kitchen  Gardens  -  50,000 
Pleafure  Grounds,  the  unpro- 
fitable Part  only  -  -  2Cl,O0o 
Failure,     Grafs    Lands,     and 

Water  Meadows        -       -  21,300,000 
Hedge    Rows,     Copfes,    and 

Woods            -          —          ^  2,000,00Q 

Ways,  Waters,  &c.         -      -  .  i  ,603,000 


Cultivated        -  -    39,027,ooQ 

Commons  and  Waftes,  as  flated 
by  iSir  John  Sinclair,  fay,  7,889,000 


Contents  of  England  Wales     46,916,000 


Which,  according  to  Mr,  Beake,  (p,  9  of 
his  Pamphlet,  1 800)  correfponds  with  Mr. 
Young*s  correfiion  of  Templeman. 

U3  Mr. 
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c 

Baftielft' 

Coantiet* 

Acres. 

Acre. 

Deficiency  of 
laa  Crop. 

Brought  forward 

s. 

Sal<^        — •       — 
Stafford                — 

890^000 

20 

6*1 1 3  in  SO 

810,000 

25 

SomerTet              — 

1,075,000 

24 

Suffolk                 --> 

995,000 

sa 

8            SO 

Surry        — •       -^ 

592,000 

23 

8                 20 

1 

Suflcx       — .        — 

i,i40>ooo 

26 

5            20 

w. 

Warwick             — 

670,000 

24 

Wcftmorcland     — 

510,000 

20 

7            20 

Wilts        —      — 

876,000 

22 

WorceAcr            — 

540,000 

24 

Y. 

York        —       — 
Total  contents 

3,770,000 

22 

8  to  10  in  20 

40,000,000 

i 

As  I  take  the  materials  of  this  table  from 
Mr.  Young's  recital,  without  knowing  the 
principles  which  guided  either  the  calcula- 
tions of  Doiflor  Halley  or  Mr.  Houghton » 
whofe  work  1  have  not  feen,  and  merely 
fuppofe  it  to  contemplate  arable  land,  I  can 
form  no  pofitive  opinion  of  its  accuracy. 
Mr.  Young  himfelf  does  not  confider  it  to 
be  wholly  infallible ;  but  it  will  ferve  the 
.  occafion  of  relative  proportions,  and,  on 
the  fuppofition  of  DoAor  Halley's  having 
either  taken  the  horizontal  admeafurement,, 
or  effayed  an  cftimate  of  what  he  merely 
confidered  to  be  capable  of  aration,  he  feems 

to 


I 
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to  agree  near  enough  with  Sir  John  Sinclair 
and  Mr.  Middleton,  to  flamp  their  author 
rity  as  a  good  foundation ;  and  this  bafis  is 
ftill  farther  confirmed  by  Mr.  Pitt's  adoption 
of  this  quantity^  as  the  cultivated  contents 
of  South  Britain. 

Suppofe,  however,  we  take  the  amount  of 
Mn  Young's  ftatcment,  40,000,000  of 
acres,  as  the  probable  quantity  which  may 
derive  benefit  from  irrigation ;  after  dedu(%^ 
ing  for  the  quantity  of  water  meadow, 
which  we  may  fuppofe  to  be  already  irrigated  > 
fay  5,000,000  acres.  This  datum  will  af- 
ford a  net  quantity  of  35,000,000  acres, 
which  we  fuppofe  to  admit  of  water  im- 
provements by  means  of  adlual  irrigation^ 
to  be  hereafter  introduced.  But,  for  calcu- 
lation fake,  we  may  fay  forty  millions  of 
acres,  on  a  fuppofition  of  the  waile  lands 
adding  five  millions  at  lead. 

2dly.  The  amount  of  annual  income 
which  the  nation  draws  from  the  pc^ieai 
ilate  of  its  artificial  water  ways  and  real  tC^ 
tates,  with  their  appurtenances  (perhaps  ex-« 
clufive  of  internal  fiftieries,  which  may 
doubtlefs  be  highly  improved  and  extended 
by  means  of  national  irrigation)  is  computed 
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by  Mr.  Pitt,  in  his  Report  on  the  Income 
Bill,  as  follows : 

Landlords*  rents  on  forty  mil-  .       ^. 

lions   of  cultivated    acres, 

eftimated  at  12s.  6d.          -  25,000,000 

Tenants'  profits,  at  3s.  4d.    -  19,000,000 

Tythes  ?^        -             -         -  5,000,000 

Mines,  navigation,  and  timber  3,000,000 

Houfes             -           -           -  6,000,000 


Annual  income         -      58,000,000 


It  will  be  recoUeAed,  that  *Mr.  Young 
cftimates  the  people  of  England  at  twelve 
•  millions.  The  labour  of  thefe  people  arc 
the  riches  of  the  nation,  properly  fpeaking; 
but,  I  prefume,  a  fmall  portion  of  them  only 
can  be  clafled  as  agriculturifts^  irrigators, 
and  drainers :  if  more  of  them  were  em- 
ployed  in  thefe  purfuits,  it  would  foon  re- 
fult  in  accumulated  income  and  domeftic 
happinefs, 

*  Confiderations  on  the  Qiieftion  of  Scarcity,  i8oo, 

Mr. 
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Mr.  Young*  fuppofes  that  three  millions 
of  the  people  of  England  are  employed  in  its 
agricultural  purfuits;  and  that  thefe  three 
millions  feed  ten  millions  from  the  culture  of 
thirty  millions  of  acres.  In  this  ratio,  feven 
hundred  thoufand  perfons  more  would  cul- 
tivate the  feven  millions  of  acres  of  wafte 
lands  which  are  faid  to  exift  in  England  and 
Wales,  in  a  more  impoverilhed  ftate,  I  ap- 
prehend, than  that  which  nature  prefented 
them  to  the  occupancy  of  man.  Now  if. 
thefe  lands  were  only  raifed  to  the  medium, 
produce  of  thofe  cultivated  lands  of  the 
kingdom  which  are  in  a  ftate  of  aration, 
without  eftimating  extraneous  improvements, 
they  would  almoft  add  the  whole  of  the  fol- 
lowing fum  to  the  annual  income  of  the 
nation;  for  a  fmall  part  indeed  is  at  prefent 
productive : 
Landlords'  rents  on  feven  mil-  £. 

lions  of  acres  brought  into 

aftateof  culture,  at  1 2s.  6d.        4f375>ooo 
Tenants*  profits,  at  ^  -         1*093,750 

Tythes,  at  j-  -  -  875,000 

Increafe  of  income  from  the 
culture  of.  wafte  lands,  with- 
out  irrigation  -  -        6,343,750 

♦  Qonfidcrations  on  Scarcity,  1800,  p.  76. 
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This  ftatc  of  culture,  according  to  *  Mr. 
Young,  would  feed  2,333,000  people;  that 
is,  1,630,000  perfons  more  than  what  would 
cultivate  fuch  an  extent  of  territory,  might 
be  fed  by  it  at  home,  if  the  arrangements  of 
domeflic  economy  would  make  their  native 
fpot  more  interefling  and  certain  to  them 
than  the  inducements  to  emigration.  But» 
it  is  prefumed,  that  irrigation  might  do 
much  in  addition  to  this  ;  befides,  its  capa- 
city to  afford  immediate  refourccs  from  fu- 
ture profpedts.  It  is  certainly  a  negled  that 
we  Ihould  greatly  lament,  and  a  deficiency 
which  we  fhould  fpeedily  fet  about  to  re- 
medy, when  we  refledl  that  wafte  lands  in 
Weftmoreland  are  rented  at  a  penny  an  acre 
for  the  ftarvation  of  fheep  -f ;  while  the  at- 
tentions of  agriculture,  irrigation,  and  drains- 
age  might  ameliorate  their  foil  j  coat  them 
with  warm  manure;  improve  their  climate; 
facilitate  their  conveyance;  bring  many  new 
fefources  to  market;  cover  them  **  with  nu- 
merous  herds   and  flocks;  caufe  them   to 

*  See  Confiderations  on  Scarcity,  &c.  1800,  p.  76* 
t  See  the  Agricultural  Report  of  Weftmoreland,  or 
the  recital  thereof  in  Sir  John  Sinclair's  Addrefs  con- 
cerning Inclofures,  1795,  p.  5. 

wave 
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wave  with  luxuriant  crops  of  grain  ;**  clothe 
them  with  general  verdure,  and  adorn  their 
fummits  with  ftately  forefts. 

3dly .  Thofe  exifting  practicable  examples 
'  which  afford  experience  and  means  of  calcu« 
lating  the  national  expeftations  of  increafe, 
through  the  medium  of  irrigation  alone, 
have  been  curforiljr  reviewed  in  our  progrefs 
through  this  inquiry. 

It  follows,  to  colledt  a  few  of  the  fafts  to 
a  focal  point  of  recapitulation,  that  we  may 
take  proofs  of  what  has  been  done  and  per- 
fedted  in  various  inftances  and  countries,  as 
the  beft  aflurance  of  what  may  be  performed 
in  this  by  a  perfeveiance  in  iimilar  operations. 

*The  richeft  arable  land  in  the  vale  of 
Pia,  in  France,  fells  at  20I.  9s.  6d.  per  acre, 
if  not  watered;  but  if  watered,  it  fells  at 
37I.  9s.  icxl.  per  acre.  This  is  a  difference 
of  17I.  OS.  4d.  per  acre  in  the  value  of  lands^ 
which  is  to  be  placed  folely  to  the  credit  of 
irrigation. 

At  Campan,  lands,  having  water  at  com- 
mand, fells  at  fix  hundred  livres  the  journal 
(49!.  17s.  6d.  per  acre)  of  700  canxies  (about 
19,600  feet)  j  but  not  watered^  from  300  to 


•  Sec  p.  211,  or  Young's  Tour,  p.  364. 
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400  livres.  This  feems  to  place  to  the  cre- 
dit of  irrigation  a  fum  equ|il  to  half  the 
value  when  the  improvements  are  made  oii 
the  inferior  priced  lands  of  300  liyres  value 
per  journal  of  700  Cannes,  and  muft  be 
railed  a  gain  by  irrigation  of  24I.  18s.  9d. 
per  acre. 

At  Falaife,  a  vale  of  watered  meadows 
produces  annually  3I.  10s.  per  acre;  but  we 
have  not  here  the  fcale  of  comparifon. 

At  Montelimart^  an  acre  clofe  to  the  town 
lets  at  120  livrcs  (61.  us.  6d.)  per  acre;  but 
a  diftance  off  at  60  livres.  This  is  a  differ- 
ence of  3I.  IS.  3d.  per  acre  per  annum, 
which  feems  to  flow  from  irrigating  the 
land  with  the  liquid  manure  or  waftiings  of 
the  city. 

At  Avignon,  watered  meadows  fell  at 
76I.  lOs.  per  acre  near  the  city :  at  a  diftance 
from  it  they  fell  at  6ll-  5s.  per  acre.  This 
is  a  difference  of  i^L  5s.  per  acre  gained  by 
irrigation. 

In  Provence,  canals  are  contrived  for  irri- 
gating  at  public  expence. 

Thus  the  averaged  credits  of  irrigatiotx  in 
the  feveral  examples  vvhich  we  have,  drawn 
from  Fiance  nuy  be  fummed  up  as  follows  : 

To 
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To  the  credit  of  irrigation,  under  the  head 
of  value ; 

Value  gained  per  Acre. 

ValeofPia         t       -         "    £^-i7     0    4 
Campan  -  -         24  18     9 

Avignon  -  -         "^5     5    ^ 


3  I  58     4     1 


Average  in  favor  of  irrigation, 

and  gained  in  value  per  acre   j^.ig    8    O 


Which  increafed  value,  rated  at  twenty-four 
years  purchafe,  gives  an  increafed  rent,  flow- 
ing folely  from  irrigating  thefe*  lands,  of 
i6s.  2d.  per  acre. 

To  the  credit  of  irrigation,  under  the  head 
of  rent,  fpecifically  fo  flated ; 

Rent  gained  per  'Acre. 

At  Montelimirt  -  -    £.^     1     3 

Average  rent  at  24  years  pur-,  ' 

chafe,  as  above         -         -        o  16     2 


immm 


2  1    3  17    5 


Mean  gain  of  rent  per  acre  by ' ' 
*  irrigating  rich  to^n   and  -     '   ' 

medium  country  lands  £*•!  18    8|- 
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Brought  forward      /".I  18.    8|- 
According  to  Mr,  Pitt's  me- 
thod of  computing  income, 
add. 
Tenant's  profit,  at  3-fourths  o  19    4i 

Tythes,  tft  i-fiftli        -        -        o    7    8i 

Average    produce   per   acre, 

gained  ^^y  irrigation         -       ^.3     5    9 


In  England,  we  have  fome  proofs  which 
afibrd  data  fxom  a  few  exanaples  of  po(^ 
lands  raifed  hy  culture  to  a  ftate  of  high 
cultivation,  .  The  lands  near  London  were 
formerly  nothing  but  moors  in  the  neigh- 
bourhood of  Finfbury,  and  little  better  in 
MatyJc-bonc:  they  are  now  in  a  ftate  of 
culture  affording  fudh  extraordinary  prdfits, 
as  to  render  them  an  exception  to  a  general 
rule  tff  fafe  calculatipn ;  yet  thefe  lands  ar^ 
capabfle  etf  -accumulation  from  the  helping 
hand  of  the  irrigator.  But  we  have  never- 
theleffe  a'few  cafes  in  the  country  which  af- 
ford reafonable  grounds  for  a  national  con- 
cltifioh. 

Mr.  Middletan,  fpeaking  of  the  New^ 
River,  or  Sir  Hngh  MkUUetda's  oanal,  fays 
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V 

that  it  has  probably  trebled  the  value  of 
many   thoufand    acres    through    which    it 
.  pafles*. 

+  The  produce  of  meadow  land  in  this 
county,  fays  Mr.  Middleton,  is  lol.  an 
acre  per  annum ;  of  the  arable  land,  in  com- 
mon fields,  81.;  light  land  inclofed,  13L 
Any  of  thefe  lands  would  produce,  he  fays, 
15I.  if  watered  meadow  § . 

Say  thus,  meadow  land  £^^0    o    O 

-  Arable  -  -  -800 

Light  inclofed         -        -         -      13     o    O 


3  I  31     o    o 


Mean  produce  per  acre     j£*.io  10    o 


This  fum,  taken  from  15I.  for  watered 
meadow,  puts  4I.  los.  per  acre  per  annum 
produce  to  the  credit  fide  of  irrigation. 

•  View  of  Middlefcx,  p.  403. — ^t  ,Ib.  p.  317. 
§  Three  crops,   at|   load,    is  4$  loads, 

which,  at  3I.  only,  is  -  -     £'i3  to    o 

Other  feed  -  -  -        -  1  10    o 

£.15    o    o 

*Mr. 


^ 


306  EXAMPLES    OF    THE 

*  Mr.  Templer,  df  Stover,  in  Devon, 
ufed  to  rent  dut  lands  at  los.  per  acre  ;  he  has 
raifed  them,  by  means  of  irrigation,  to  2I. 
and  3I.  per  acre.  This  is  an  increafed  rent 
of  ,2!.  I  OS.  per  acre  per  annum,  and  ati  in- 
creafed produce  to  the  credit  fide  of  irriga- 
tion of  4!.  7s.  6d.  per  annum. 

In  the  county  of  Weftmoreland,  rights  of 
common  for  fheep  are  faid  to  be  let  at  fo  low 
a  rate  as  to  return  only  a  rent  of  id.  per  acre 
for  the  land;  which,  at  twenty-four  years 
purchafe,  makes  the  value  of  the  property 
2S.  per  acre.  The  farmer*s  rule  for  efti- 
mating  produce  on  arable  property  would 
make  this  3d.  per  acre  produce :  and  the 
,  common  ris;ht  of  lands  in  Wales,  under  the 
fame  predicament,  at  4d.  rent,  would  yield 
IS.  per  acre  per  annum  produce;  yet  it  is 
f  doubtful  whether  ftarvation  and  contingen- 
'  cies  do  not  undergo  this.  Taking  thus  two 
of  the  higheft  and  two  of  the  loweft  exam- 
ples in  the  kingdom,  and  fuppofing  the  latter 
to  draw  only  half  the  benefit  of  improvement 
from  irrigation  that  is  demanded,  to  bring  it 
to  Mr.  Pitt's  medium  of  24s.  ^\A.  per  acre 

per  annum  produce  throughout  the  kingdom, 

> 

*  Sec  page  176. 

we 


VAX.UE    OF    IRRIGATION. 


307 


we  (hould  meet  half  way  between  this  gain 
of  12S,  2id,  per  acre  produce  gained  by  ir- 
rigating the  waftes,  and  th^  higheft  medium 
of  gain  by  irrigating  which  we  colledl  from 
Mr.  Middleton*s  computation  of  the  Mid- 
dlefcx  water  meadows,  compared  with  Mn 
Templer*s  adlual  improvements  in  the  county 
of  Devon,  made  folely  by  means  of  irri- 
gation. 

In  this  view,  the  account  of  gain  by  irri- 
gation alone,  would  (land  as  follows  : 

per  annum  per  acre  produce. 

Gained  by  irrigating  Middlefcx 

■ 

meadow         -         -         -      £.^  xo    o 
Ditto,    by    Mn    Templer,    in 
Devon        -        -        -        -    4     7    6 


2  I  8  17    & 


Higheft  medium  produce  gained 
per  acre         "  *         ."    j£^-4     8    9 


Say  thus ;  higheft  gain  by  im*- 

gation  -        -        -     £^-4    8     9 

Loweft  medium  gain  by  ditto       012     4^ 


2  1  5     1     ^i 


Mean  gain  of  produce  by  irri- 
gation -  -  X-a  10    3a 
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Which  is  yet  155.  ^d^-,  per  acre  flibft  of  the 
gain  which  irrigation  has  adlually  afforded 
in  France,  according  to  the  exifting  fafts 
which  are  teflified  by  Mr.  Arthur  Young ; 
whofe  long  experience,  (kill,  and  official 
dignity,  render  his  evidence  conclufive. 

Hence  we  deduce  a  fcale  for  afcertaining 
the  mean  value  per  acre  of  water  when  ap- 
plied as  a  manure ;  and  as  this  is  perfeiftly 
independent  of  the  moifture  afforded  during 
the  continuance  of.  natural  fhowers,  and 
{hould,  by  every  poffible  means,  be  trcafured 
up  from  every  Iburce,  fo  that  it  may  be  dif- 
penfed  with  an  uniform  hand  through  every 
droughty  feafon,  in  thejuft  proportion  which 
the  fundSlions  of  vegetation  requires,  it  of 
courfe  applies  to  every  acre  in  the  kingdom, 
whether  high  or  low,  which  can  be  brought 
into  a  ftate  of  cultivation  by  art. 

But  that  I  may  not  be  complained  of  for 
exaggeration,  which  may  very  naturally  be 
expected  from  men  who  are  -not  accuftomed 
,to  think  and  calculate  upon  a  national  fcale, 
I  will  compute  the  probable  gain  on  an  equal 
number  of  acres  to  that  of  the  adlual  culti- 
vation w^hich  Mr.  Pitt  has  adopted  as  a  bafis 
for  the  income  taxj  leaving  others,  how- 
ever,  as   well  as  'myfelf,  'to  make  future 

pradlicable 
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pradicable  deduAions,  as  they  pnaybe  foynd 
eiipedient,  from  this  approximate  datum  of 
moderate  allowance  and  rational  poffibility. 

Say  thpn  that  the  poflible  gain  upon  forty 
millions  of  acres,  contained  in  England  and 
Wales,  might,  by  means  of  water  manure 
applied  at  fuitable  feafons,  yield  an  increafed 
produce  of  fifty  (hillings  per  acre,  and  it  - 
proves  the  locked-up  refources  of  the  nation 
to  amount,  in  the  fingle  item  of  irrigation  by 
way  of  manure,  (without  calculating  its  va- 
rious other  ufes  in  the  bufinefs  of  irrigation, 
watering  cities,  turning  mills  for  a  thoufand 
kinds  of  labour-faving  machines,  feeding 
fi(h  ponds,  pleafure  fountains,  baths,  moats, 
daricS,  ftables,  farm  yards,  dye  houfes,  brew- 
eries, tan  yards,  &c,  &c.)  to  the  furprifing  • 
fum  of  one  hundred  millions  per  annum. 

Now  fuppofe  the  national  attention  to  be 
awakened  to  only  one  t^nth  part  of  this  ex- 
tent,  or  that  one  acre  in  ten  were  to  be 
l)rou.ght  into  a  ftate  of  irrigation,  it  would 
greatly  overgo  the  amount  of  ten  millions  of 
pounds  income  per  annum ;  becaufe,  in  this 
cafe,  the  moft  fuitable  lands  for  the  higheft 
improveable  condition  would  not  only  be 
chofen  for  the  fcite  of  operation,  but  the 
charges  of  elevation  and  diftribution  would 

X  3  be 
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be  funk  to  about  the  level  of  the  new  river 
canal,  and  the  greater  proportion  of  the  an- 
nual expence  woul  be  abforbed  in  the  reduc- 
tion of  height  and  mains. 

It  will  be  recolledled  that  I  have  com- 
puted the  annual  expence  of  a  national  main, 
&c.  at  one  and  a  half  millions  for  an  extent 
of  fifteen  hundred  miles  upon  national  ac- 
count, as  a  mere,  regulating  waterwork, 
which  would  at  all  times,  I  think,  be  fuf- 
ficient  to  fupply  the  furplus  demanded  for 
regulation;  and,  is  probably  a  liberal  al- 
lowance for  difburfements,  which  can  only 
be  ftated  at  an  approximate  computation. 

Engineers  will  readily  perceive  that  this 
idea  is  intended  as  an  average  which  is  fup- 
pofed  equal  in  expence  to  the  detail  of  open 
and  clofe  work,  fmall  and  large  pipes,  canals, 
bafins,  regulating  locks,  refervoirs,  air-vef- 
fels,  fafety-val ves ,*  &c.  which  items  could 
only  be  precifely  afcertained  by  an  accurate 
inveftigation,  and  by  profeffional  means. 
And  it  will  be  alfo  underftood,  that  I  do  not 
jnean  this  work  to  interfere  with  individual 
rights,  or  with  their  works;  I  only  mean 
that  the  nation  ftiould  undertake  to  fupply 
its  never-failing  refaurces  to  the  full  extent 
of  all  its  demands,  and  to  the  comfort  and 

advantage 
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advantage  of  all  its  fubje<3:s,  who  would  be 
thus  furni(hed  with  the  ample  means  of  pay- 
ing a  moderate  rent  for  fuch  an  endlefs 
bounty  by  the  profit  of  converting  it  to  their 
various  occafions. 

Neither  do  I  mean  that  the  national  purfe 
Ihould  be  touched  for  the  means  of  execu- 
tion. In  the  idea  there  certainly  refts  a  pub- 
lic property  in  referve,  which  is  yet  un- 
touched, and  may  be  amply  ufed  to  the  adr* 
vantage  of  all  men:  I  will  not  prefume  to 
didate  ways  and  means — I  will  only  fuggeft 
them.  I  have  no  doubt  of  tlic  national  right, 
and  I  think  the  fpeculative  property  an 
objedt  of  infinite  profit.  The  day  is  not  far 
paft  when  the  cafli  of  Amfterdam  would 
have  feen  day-light  upon  fuch  an  occafion ; 
and^  if  the  national  faith  and  fafety  is  no 
ways  lowered  in  the  opinion  of  the  com- 
mercial world,  I  think  the  conjedlure  would 
prove  real  that  the  fame  gold  and  filver 
which  formerly  fhined  in  coin,  would  again 
make  its  appearance  in  a  more  profitable  way 
than  in  the  melting  pot  of  a  goldfmith. 

Whether,  however,  the  nation  (hall  draw 
from  this  refource  a  clear  annual  producSlion 
of  five  millions,  or  one  hundred  millions, 
feems  to  reft  entirely  in  their  fpirit  and  at- 

X  4  tention 
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fention  to  the  fubjedl ;  for  there  appears  to 
be  little,  if  any  doubt,  that  the  fingle  rc- 
fource  of  irrigation  is  fully  competent  to  this 
fupply. 

It  will  probably  be  objecfled,  that  I  have 
allowed  too  fmall  ali  eftimate  for  annual  ex- 
pence.  I  admit  it :  thefe  things  are  to  be 
taken  into  a  comparative  glance,  which  can 
only  be  caught  by  the  eye  which  is  accus- 
tomed to  explore  them ;  and  when  it  is  con- 
fidered  how  many  great  productive  branches 
are  untouched  in  this  computation ;  (not  to 
fpeak  of  their  infinite  generative  relations), 
it  will  be  found  to  end  about  the  fame  mark, 
und  will  produce  always  in  proportion  to  the 
quantum  of  the  means  that  are  employed. 

If  the  nation  were  to  tike  upon  them  the 
univerfal  operation  of  all  the  water  works  in 
the  kingdom,  I  grant  it  that  fome  millions 
per  annum  muft  be  added  to  the  account  of 
dilburfements ;  but  when  it  is  confidered 
that  immenfe  works  of  this  nature  are  al- 
ready in  exiftence,  and  maintained  at  the 
fpeculative  expences  of  individuals  who 
reap  high  profit  from  fuch,  it  will  be  alfo 
feen  that  thefe  would  form  improved  branches 
of  the  national  fyftem,  and  that  innumerable 
ramifications   would  be  added    throughout 

every 
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every  acre  of  the  ifland,  promifing  fimilar 
gains  to  the  fpeculator,  annual  rent  to  the 
national  works,  and  ft  ill  greater  fuperiority 
to  the  agriculture,  manufatlures,  and  com- 
merce of  Great  Britain.  / 

When  we  recur  to  former  computations  on 
the  culture  of  the  *larch  tree,  in  the  fyftem 
of  irrigation  for  the  Northem  Counties, 
where  there  is  abundance  of  wafte  land,  what 
may  not  be  inferred  from  it  ?  It  affords  a 
prod uft ion  of  itfelf  \Vhich  co-operates  to 
render  agricultural  irrigation  of  great  and  ef- 
fential  ufe;  But  it  does  more  than  this  in 
refpedl  to  the  larger  arteries  of  irrigation  :  it 
facilitates  the  immediate  conftrucSlion  of 
valuable  canals,  on  the  credit  of  thofe  future 
produdlions ;  and  it  thereby  opens  the  road 
to  riches  through  the  means  of  agricultural 
irrigation,  fea  fand,  and  other  manures, 
while  it  every  where  fpreads  culture  and 
population,  and  returns  its  refults  to  the 
mutual  advantage  of  water  conveyance  and 
the  increafc  of  interior  wealth.  Nor  are 
thefe  counties  alone  in  regard  to  particular 
advantage ;  for  moft  other  parts  of  the  king- 
dom afford  fome  peculiar  fubjeft  for  facili- 
tating the  avenues  to  irrigation. 

*  See  p.  238  to  251  herein  before. 
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at  whatfocver  point  of  the  compafs,  afford  a 
cheaper  power  to  great  extent ;  many  ftreams 
and  fprings  lay  high  enough  to  be  ccndqited 
by  trenches  along  the  fides  of  the  hills  and 
mountains  as  feeders  to  the  national  mains  ; 
the  defcending  rains  may  be  collected  in  the 
fame  way  by  catch  drains  ;  and  many  of  the 
boggy  fummits  may  be  fo  fapped  and  drained 
as  to  draw  from. their  inteiior  fprings  a  very 
material  fupply,  while  much  more  may  be 
raifed  from  wells  dug  in  elevated  fituations 
and  difcharged  by  chain  pumps.  Lifting 
wheels  of  various  defcriptions  may  be  fue- 
ceffively  applied  to  return  a  confiderable  part 
of  the  defcending  ftreams  into  canals  upon  a 
higher  level ;  but,  there  is  one  exifting  fource 
of  confiderable  power  which  might  afford  a 
rent  to  the  proprietors  as  an  auxiliary  to  the 
national  works  :  water  might  be  conduced 
to  every  working  fteam  engine  in  the  king- 
dom, and  a  little  additional  expence  might 
enable  each  to  hufband  its  fpare  time  to  the 
ufe  of  national  irrigation. 

4.  The  feveral  refources  which  afford  ca- 
pacity, labour,  and  pecuniary  means  of  exe- 
cution, are  neceffarily  ultimate  confidera- 
tions  to  induce  us  to  adt  upon  our  own  con« 
virion;    and,    although    a   non-produiSive 

ftock-. 
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ftock -jobbing  habit  of  miftaking  the  (kin  for 
the  carcafe,  will  be  by  this  time  expecting 
from  me  its  very  prompt  cui  bono  of  fuper- 
ficial  arithmetic,  men  of  deliberate  reflec- 
tion will  very  cheerfully  accompany  me  a 
little  fi^rther  on  the  road  of  impreffive  illuf- 
tration  and  folid  example ;  for  thofe  who 
undertake  to  think  ferioufly  for  their  coun- 
try's good,  and  fcek  to  lay  a  permanent  bafis 
of  finance,  will  agree  w  ith  me,  that  to  fup- 
ply  an  increafed  fum  of  rcprefentative  reve- 
nue into  the  public  coffers,  and  to  leflTen  its 
demands  to  an  equal  amount  by  fi<Sion,  are 
one  and  the  fame  thing  in  appearance,  and 
may  be  oftenfibly  laudable ;  but,  to  furnifh 
productive  means  to  the  nation  by  the  cul- 
ture of  its  latent  and  permanent  refources, 
intriniically  interwoven  in  the  web  of  com- 
mon gain  and  profperity,  is  a  diflinft  con- 
fideration  which  leads  ultimately  to  the  death 
of  unpopular  taxation,  and  calls  for  the 
cooler  moments  of  reafon  to  explore  the 
relative  connexion  of  men  and  things,  an4 
the  mutual  ties  of  interefl  between  govern- 
ment and  her  people. 

In  this  progrefs  of  jnveftigation,  I  always 
think  it  a  duty  to  fociety  to  bring  forward 
•<htf  moll  incontrovertible  arguments  which 

occur 
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occur  to  me ;  and  where  I  find  ideas  that 
have  been  originally  the  refult  of  my  own 
reflections,  even  at  a  very  difla'nt  period 
back,  and  which  prove  alfo  to  have  occu- 
pied the  thoughts  of  tranfcendant  merit  and 
talents,  I  feel  no  inclination  to  miitilate  the 
fuperior  language  in  which  I  find  them 
clothed,  in  order  to  reap  the  credit  of  an- 
other man's  labour,  or  to  deprive  the  com- 
munity of  thofe  ftrong  and  impreflive  points 
which  fall  with  double  effedt  into  the  fcale 
of  their  interefts  when  they  have  been  pre- 
vioufly  committed  to  paper  by  the  pen  of  a 
more  able  author.  In  this  view  I  have  on 
former  occafions  found  peculiar  pleafure  in 
furrendering  the  palm  of  diftributive  labour 
to  the  writings  of  Adam  Smith,  as  I  now 
have  equal  fatisfatSbibn  in  acknowledging  the 
fuper-excellence  of  Do<5lor  Anderfon*s  rea- 
foning  on  domeftic  economy,  the  faving  of 
animal  labour,  and  the  multiplication  of 
national  wealth  by  the  improvement  of  me- 
chanical powers. 

It  will  be  recolledted,  that  by  way  of  ap* 
proximate  eftimate  through  the  foregoing 
parts  of  this  work,  I  have  confined  my 
computations  chiefly  to  the  extenfion  of  a 
principal  national  artery  or  main  for  conv- 
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municating  water  from  the  higheft  fummits 
of  the  country  to  the  refpedive  regulating 
bafins  and  refervoirs,  and  from  one  refervoir 
to  another;  fo  that,  in  cafe  of  any  and  every 
emergency,  a  fufficient  head  may  be  given 
to  any  part  which  may  prove  deficient  through 
cafual  waftage  or  partial  drought :  and  all 
this  part  of  the  operation  I  have  calculated, 
as  a  public  right  and  undertaking,  by  the 
help  of  machinery  for  raifiiig  the  water  (even 
goo  feet  high  at  the  greateft  poflible  expence) 
from  the  tides,  lakes,  and  rivers,  wherefo- 
ever  any  of  them  may  afford  an  eligible  fite 
for  transferring  this  inexhauftible  refource  of 
water  from  its  natural  lower  level  to  a  fum- 
mit  of  elevation,  from  whence  it  may  aft  in 
its  courfe  of  dcfcent  by  the  mere  effeft  of 
its  own  gravity. 

It  does  hot  follow  that  I  advife  Govern- 
ment to  be  inattentive  to  the  increafe  of 
mains,  which  may  afterwards  be  required, 
or  thofe  more  eafily-commanded  fources  of 
irrigation,  which  the  principles  of  natural 
philofophy  have  configned  to  its  pre-emptive 
occupancy  and  profit ;  nor  would  I  be  un- 
derftood  to  dcvife  the  means  of  a  progrcffive 
monopoly  of  this  fluid  clement,  for  the  ex- 
clufive  purpofe  of  public  irrigation ;  thereby 

creating 
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creating  endlefs  apprehenfion,  conteft,.aiid 
ftrife. 

I  would  have  the  component  capacity  of 
the  kingdom  employed  to  hufband  every 
fhower  of  rain  and  ftream  above  the  levels 
of  the  national  main  and  its  feveral  branches, 
as  a  fupply  for  the  various  ramifications  of 
individual  employment  throughout  the  whole 
extent  of  territory;  leaving  every  man  to 
enjoy  the  benefit  of  his  own'  rights,  in  his 
own  way,  with  the  Icaft  poflible  interfer- 
ence of  the  public  works,  yielding  on  .all 
iidcs  conipenfation  for  unavoidable  injuries  ; 
and  with  this  reftridlion  only,  (aconftruc- 
tion  which  I  apprehend  to  be  infeparable  from 
the  effence  and  fecurity  of  private  property, 
and  coeval  with  the.  diftindlion  of  meumj 
that  he  who  would  not  employ  that  talent, 
over  which  the  exiftence  of  focial  compact 
had  given  him  a  preference,  on  this  implied 
condition,  that  he  fliould  fo  employ  it,  as 

4 

to  do  neither  overt  nor  negative  injury  to 

otliers,  ftiould   feel  the  penalty  of  reverfion 

to  the  common  intereft  of  the  community. 

I  iihould  in  every  cafe  be  lefs  tenacious  in 

vr^ipe<3:  to   the  fpecific   application   of  the 

mean  profits  which  might  arife  from  lucra:^ 

five  works^  than  of  that  .principle  of  gene* 

ral 
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ral  accommcxjalion  from  which  every  mem- 
ber of  the  community  derives  an  inherent 
right  to  the  extenfion  of  expedient  improve- 
nients  for  the  public  good. 

In  this  view  of  the  fubjed^  it  will  not  be 
fuppofed  that  I  mean  to  ihut  up  canals  in 
caft  iron  water  pipes,  or  to  run  fo  mad  aftcf 
a  fydem  of  ditching  and  locking,  as  to 
overlook  the  advantages  which  may  flow 
from  a  combination  of  their  powers :  nu- 
merous would  be  the  inflances  in  a  national 
water- work,  where  fmall  canals  would  per- 
form the  transfer  of  a  nK>untainous  country 
with  great  profit,  and  at  the  fame  time  feed 
the  duiSls  of  agricultural  irrigation;  nor 
would  the  inftances  be  Icfs  frequent  where 
the  water-pipes  would  form  a  fyphon,  act- 
ing from  fome  more  elevated  refource  to 
fupply  alternate  fegments  of  a  canal  of  un« 
equal  heights,  where  the  ruggednefs  of  a 
country  rendered  an  unvarying  level  (which 
ought  to  be  our  {landing  maxim)  a  down- 
right impoffibility.  Often,  indeed,  would 
the  cafe  occur,  in  a  country  of  this  defcrip- 
tion,  where  an  inclined  plain  might  join  the 
continued  line  of  communication  over  a  val- 
ley, where  the  eafieft  means  of  obtaining 
water  would  be  through  a  combination  of 

Y  the 
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the  two  powers,  by  laying  a  pipe  of  com- 
munication with  the  foundation  of  the 
rail-way  • 

Dr.  Anderfon,  in  his  View  of  th^  Agri- 
culture  of  Aberdeen fh ire,  has  done  ample 
juflice  to  thofe  facilities  of  national  transfer 
and  locomotion  which  are  efFedted  by  turn- 
pikes and  canals ;  nor  has  he  omitted  to  in- 
timate, in  ftriking  proofs  and  colours,  the 
infinity  of  happy  refults  which  have  every- 
where arifen  from  a  due  attention  to  their 
extenfion  into  the  moil  barren  territories 
which  were  known  to  our  anceftors,  and 
which  their  darknefs  and  prejudices  had 
ftamped  with  the  brand  of  impradlicability 
in  the  mift  of  popular  perfuafions. 

The  beautiful  comparifon  of  fimple  fadts 
which  Dr.  Anderfon  has  chofen,  will,  I 
hope,  have  a  happy  tendency  in  awaking 
the  thoughflefs  from  a  moft  injurious  le- 
thargy, and  in  roufing  the  manly  dignity  of 
the  anticnt  Briton  from  the  effeminating  ' 
Ihacklcs  of  a  fafliionable  infignificancy. 
Nothing  perhaps  can  have  a  more  ftriking 
effedl  upon  a  popular  mind,  which  fcems  to 
have  nearly  loft  itfelf  in  the  labyrinth  of 
operas,  routs,  galas,  and  nightly  theatres, 
than  the  cherilhing  profped  it  muft  behold 

itfelf 


ilATlONAL    IRRIGATION.  323 

itfelf  extricated  to  the  enjoyment  of,  in  con- 
templating the  progrefs  of  arts  from  the 
dawn  of  untutored  invention ;  the  progrefs 
of  fcience  from  a  rude  hieroglyphic;  the 
progrefs  of  agriculture  and  commerce  through 
the  dreary  wafte,  the  uncultivated  defert, 
thetracklefs  courfe,  the  cheering  footpath, 
the  accommodating  cartway,  the  facilitating 
turnpike  road,  and  the  ft  ill  more  wonderfully 
powerful  canal.  It  is  to  thefe  indeed,  and 
to  the  inventive  genius  of  thofe  who  con- 
trive labour-faving  machines,  that  mankind 
owe  moft  of  their  comforts  and  treafurei 
that  commerce  and  navigation  owe  their 
profperity,  and  cities  their  aftoniftiing  gran- 
deur!— But  it  is  time  to  recur  to  plain,  fim- 
plc  fadls,  which  need  neither  type  nor 
flower  of  illuftration; 

*  •*  The  objedl  of  roads,"  fays  Dr.  Ander- 
fon,  **  can  never  be  brought  too  often  under 
view  where  improvements  are  propofed,  be- 
caufe  without  having  good  roads,  every  ex- 
ertion in  other  refpefts  muft  be  clogged  with 
difficulties  that'  are  infurmountable,  and  no 
progrefs  can  ever  be  made. 

*  Report  to  the  Board  of  Agriculture  on  the  Rural 
Economy  of  Aberdeen  (hire,  in  1J794,  p.  219. 
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**  I  am  oldienough/*  continues  the  D(¥3:or«^ 
**  to  remember  the  firft  turnpike  a^  that  was^ 
obtained  for  Scotland;  and  I  recoiled  the 
time   when  a   carriage    of  any   fort   upon 
wheels,  on  the  road  between  Glafgow  and 
Edinburgh,    was   fuch    a    rarity,    that  the 
whole  people  in  a"  village  weiit  out  to  look  at 
it,  and  the  children  would  have  followed  it 
for  a  mile !  and  now  the  intercourfe  between 
thefe  two  places  along  the  fame  road  is  fuch, 
that  carriages  pafs  every  minute*     What  has 
been  the  confequenqe  of  it  ?    The  produce 
of  every  farm  can  be  carried  to  market  at 
one-tenth  part  of  the  price  they  formerly 
could  be.    Manures  can  be  obtained  in  great 
quantities  to  many  fitrms  eight  or  ten  miles 
from  Edinburgh,  where  not  an  ounce  could 
ever  have  been  brought,     A  fpirited  culti- 
vation of  the  ground  has  taken  place  inftead 
of  the  languid  torpor  x)f  former  times :  the 
fields  are  much  better  managed  than  for*- 
merly,   with  lefs   than   half  the  beafts  of 
labour.     The  rent  of  land  is  liearly  trebled  • 
and  the  tenants  are  univerfally  more  wealthy 
in  c\cry  refpeft  than  before.     At  the  dis- 
tance of  twenty  miles  or  more  from  Edin. 
burgh,  where,  by  reafon  of  the  badnefs  of 
the  climate,  the  poornefs  of  the  foil,  and 

the 
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the  want  of  markets,  the  .grounds  were  as 
cfFcdtually  locked  up  frpm  the  plough  as  if 
they  had  been  bound  up  by  an  cverlafting 
froft :  a  market  being  now  brought  to  their 
doors  for  corn  and  hay  to  fupply  the  nume- 
rous horfes,  and  other  kinds  of  neceflaries 
for  the  people  who  "travel  the  road,  provifions 
for  thofc  who  aflFord  them  accommodation, 
and  for  the  numerous  artificers  who  are 
wanted  to  fupply  the  neceflaries  they  ftand 
in  need  of,  and  the  people  who  are  conftantly 
employed  in  making  roads,  repairing  car^ 
riages,  building  houfes,  and  other  neceflary 
operations,  means  have  been  put  into  the 
hands  of  the  occupiers  to  cultivate  their 
grounds ;  in  confequcnce  of  which  the  un- 
favourablenefs  of  the  climate  has  been  fur* 
mounted,  the  barrennefs  of  the  foil  correded, 
and  extenfive  fields'  are  now  under  cultiva- 
tion, and  bearing  abundant  crc^s,  which, 
if  the  former  flate  of  the  roads  had  con* 
tinued,^  muft  have  remained  barren  heaths' to 
the  end  of  time. 

The  people  in  every  country  diftrid, 
where  turnpikes  have  not  been  ereded,  look 
upon  them  with  fome  degree  of  averfion,'as 
the  money  paid  at  thefe  toll  bars  appears  to 
be  a  burden  oh  thofe  who  pay  it :  and  thofe 

Y3  in 
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in  towns  are  ftill  more  outrageous  againft  it, 
becaufe  they  think  the  money  there  paid  muft 
be  added  to  the  price  of  the  commodities 
they  are  to  confume,  and  muft  ultimately 
land  upon  them.  They  do  not  advert  to  the 
dimipifhed  price  of  carriage,  which  will  be 
a  confequence  of  thefe  turnpikes^  and  which 
bears  no  proportion  to  the  toll.  For  exam- 
ple, at  the  period  alluded  to,  all  coals  were 
brought  into  Edinburgh  on  horfes*  backs  :  a 
horfe-Ioad  at  that  time  was  two  hundred 
weight.  All  coals  arc  now  brought  in  carts, 
and  there  are  fome  of  thefe  coal-drivers  who 
now  bring  twenty -eight  hundred  weight  in 
a  cart  drawn  by  one  horfe  :  for  this  he  pays 
twopence  halfpenny  of  toll;  fo  that  he 
brings  what  would  have  employed  twelve 
horfes  and  fix  men  for  twopence  halfpenny. 
The  faving  here  is  fo  enormous,  that  if  it 
had  been  mentioned  a  priori^  it^would  have 
been  declared  to  be  impoflible ;  but  the  fadt^ 
arc  inconteftible  j  and  though  they  could  not 
be  forefeen,  they  are  now  felt  on  the  unir 
verfal  increafed  profperity  of  every  clafs  of 
people;  many  of  whom,  while  they  feel  its 
influence,  are  unable  to  trace  the  beneficent 
f  aufe  from  vv^hence  it  flows ;  '* 
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I  fhall  pay  fome  3egree  of  refped:  to  the 
ways  and  means  which  have  occurred  to  this 
inert imable  and  accurate  obferver  in  the  af- 
fairs of  rural  economy,  in  regard  to  what 
concerns  the  conftrudion  of  turnpike  roads ; 
for  every  faving  in  thcfe  concerns  will  apply 
ftill  more  forcible  to  the  conftruftion  of  ca- 
nals, which  are  ever  to  be  confidered  as  a 
fuperior  degree  of  public  ways,  rendered 
more  infinitely  competent  to  all  great  opera- 
tions in  conveying  heavy  burdens  (even  in  a 
fifty-fold  degree)  at  a  very  reduced  expence, 
without  confidering  how  much  more  money 
is  required  to  amend  the  daily  cutting  of 
carriage  wheels ;  or  computing,  on  the  other 
hand,  tlie  various  items  of  irrigation  to 
which  this  very  great  facility  of  conveyance 
will  convert  every  furplus  drop  of  water, 
without  incurring  an  additional  charge.  Yet 
it  is  wonderful  to  obferve  the  very  general 
averfion  of  that  commonality,  who  are  the 
moft  burdened  of  any  perfons  for  want  of 
fuch,  to  an  extenfion  of  thefe  great  national 
improvements  on  fuch  productive  principles, 
which  adminifter  comfort  and  plenty  to  the 
moft  needy  at  reduced  prices,  in  lieu  of  pQ-* 
verty  and  extortion. 

Y  4  ♦«  There 
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.  **  There  is  no  popular  prejudice  I  ever  mc( 
with/*  fays  this  fame  author*,  *•  that  is  fo 
unreafonahle  ^s  that  which  prevails  againft 
turnpikes.  In  moft  other  cafes  the  people 
arc  anxious  to  throw  all  public  burdens  upon 
the  rich  rather  than  the  poor  ;  but  the  cafe 
is  diredly  reverfed  in  this  inftance.  The 
roads  are  all  niade  where  no  turnpikes  exift, 
by  the  labour  of  the  poor,  for  which  they 
receive  no  payment;  many  of  whom  have 
neither  horfes  nor  carriages  ever  to  travel  on 
thefe  roads :  but  the  rich,  in  confequence  of 
that  labour,  are  enabled  to  loll  in  their  car- 
riages at  their  eafe ;  and  while  they  are  thu? 
cutting  up  the  roads,  contribute  nothing  tq 
put  them  in  repair.  A  turnpike  adt,  (and 
confequently  a  candl  a<5l,  for  that  is  to  be 
confidered  as  a  fuperior  fpccies  of  turnpike) 
which  fubjedts  thefe  perfons  and  others  who 
are  to  ufe  the  roads,  to  a  tax  ta  put  them 
into  repair,  is  obvioufly  the  mofl  equitable 
plan  for  making  the  roads  that  ever  could  be 
devifed,  and  fhifts  the  burden,  in  the  firft 
inftance,  from  the  (houlders  of  the  poor  to 
thofe  of  the  wealthy.     One  would  imagine 

*  Rund  Econ.  of  Aberd.  p.  132. 

that 
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tha*  a  furnprke  adt,  on  this  principle,  ought 
to  be  univerfally  a  very  popular  thing." 

Dr.  Anderfon  recommends,  as  a  mode  of 
expediting  thefe  greslt  public  undertakings, 
that  a  fufficient  fum  of  money  fhould  b^ 
borrowed,  upon  a  mortgage  of  the  premifes, 
to  complete  the  works  intended  at  once;  to 
begin  ncareft  to  the  town,  or  point  of  pro* 
dudbionj  to  fuffer  no  money  to  be  diverted 
from  the  purpofe  defigncd  ;  and  that  if  any 
difficulty  arifes  in  borrowing  the  money, 
the  gentlemen  of  the  diftridt  through  which 
a  line  of  communication  is  to  extend,  would 
do  well  to  confult  on  the  rifle  and  propriety  of 
warrilnting  the  tolls  to  the  amount  of  the 
intcreft  of  the  money  borrowed,  by  the 
joint  fecurity  of  all  the  perfons  interefted  in 
fuch  line ;  any  deficiency,  in  cafe  of  necef- 
fity,  to  be  affeflcd  upon  each  individual,  fo 
binding  themfelves  in  proportion  to  their  va- 
lued rent :  they  themfelves,  in  that  cafe,  to 
become  creditors  on  the  undertaking,  to  the 
amount  of  fuch  advances,  if  ever  they  fhould 
happen,  to  be  paid  when  the  ftate  of  the 
tolls  permitted  it.  The  reafoning  which 
applies  to  this  kind  of  fecurity,  with  the  ad- 
vantages to  be  cxpedlcd  from  it,  are  both  of 
them  obvious. 

The 
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The  following  ingenious  remarks,  on  the 
importance  of  keeping  a  level  in  the  con- 
flrudlion  of  roads,  are  made  by  the  fame 
author*: 

**  In  every  line  of  a  turnpike  road  the 
ftridleft  attention  fhould  be  paid,  fo  to  line 
out  that  road,  as  to  keep  it  as  nearly  upon  a 
level  plane  as  pofTible ;  and  that  in  laying 
out  thefe  roads,  every  other  cotifideration 
Ihould  be  made  to  give  way  to  this  one. 
The  inconveniences  that  refult  from  pulls  on 
a  road  begin  already  to  be  felt ;  and  every 
day's  experience  U'ill  tend  to  put  this  article 
in  a  more  and  more  confpicuous  point  of 
view.  At  prefent,  every  one  feels  the  ne- 
ceffity  of  avoiding  great  pulls,  but  few  have 
their  minds  fufficiently  imprefled  with  a  con- 
yidion  of  the  infinite  importance , of  fmall 
pulls.  When  they  confider,  that  if  the 
roads  be  once  made  firm  and  good,  fo  as  to 
admit  of  carriages  going  at  all  feafons  of  the 
year  with  a  fingle  horfe  only,  th^t  horfc 
may  go  with  eafe  upon  a  level  roacj  with  a 
load,  which  he  could  not,  without  pver^ 
ftraining  himfelf,  move  at  all  up  an  accli- 
vity, even  of  one  inch  in  a  yard  :  it  muft 

* 

follow,  that  if  fuch  acclivities  frequently  oc- 

♦  Rural  Econ.  of  Abcrd,  p.  134. 

cur 
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cur,  an  univerfal  diminution  of  feveral  hun- 
dred weight  on  each  load  that  is  to  be  carried 
along  them  mufttake  place;  and  if  we  were 
to  attempt  to  make  a  computation  of  the 
lofs  that  would  be   thus   fuftained   by  the 
public,  it  would  amount  to  fomcthing  that 
approaches  fo  near  to  infinity,  as  to  appear 
incredible.     For  it  is  to  be  remarked,  this 
Ipfs  Ihould  be  made  to  comprehend,  not  only 
the  amount  of  carriage  of  the  furplus  quan- 
tity  on   what   is   adually  tranfported,   but 
^Ifo  the  total  value  of  things  which  might 
have  been  carried,  and  which,    becaufe  of 
this  additional  expencc,  muft  be  allowed  to 
go  to  abfolute  wafte  where  they  now  are: 
for  there  are  many  articles  which  might  be 
ufeful  in  arts  and  commerce,  that  might  find 
a  very  extenfive  falc,  if  they  could  be  af- 
forded at  a  fpecified   price,  but  which,  if 
raifed  the  mereft  trifle  above  that,  can  never 
find   a  pUrchafer  at  all.     I  muft  therefore 
beg  leave  to  repeat  it,  that  this  is  a  matter 
of  fuch   great   importance,   that   almoft  no 
other  conlideration  (hould  ftand  in  its  way/' 

After  making  thefe  and  fimilar  interefting 
remarks,  the  Dodtor  adds,  **  Every  argu- 
ment that  can  be  ufed  for  the  making  roads, 
applies  with  ftill  greater  force  to  the  making 

of 
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navigable  canals,  wherever  the  fituatioh  h 
fiich  as  to  admit  of  them  *." 

But  he  wholly  depreciates  the  mode  which 
hath  hitherto  been  adopted  for  raifing  the 
funds  that  are  to  be  employed  for  conftrud:^ 
ing  canals,  as  the  worft  that  can  poffibly  be 
conceived,  as  being  uneconomical,  unnccef- 
farily  burdenfome  to  the  public,  as  well  as 
its  being  calculated  to  defeat  the  intent,  to 
ruin  the  firft  adventurers,  to  promote  a  fpi- 
rit  of  gambling  and  fpeculation,  which  ul* 
timately  terminates  to  the  advantage  of  un* 
concerned  purchafers,  who  have  avoided  the 
burden  of  the  undertaking,  while  others 
have  funk  under  the  weight  of  procraftina- 
tion  and  ill-managed  difficulties.  In  fupport 
of  this  opinion,  be  gives  two  ftriking  in- 
ftances :  the  firft  in  the  cafe  of  the  Forth 
and  Clyde  canal,  which,  after  a  long  fuf- 
penfiort  of  competent  remuneration,  returned 
thirty  per  cent,  upon  the  very  ihares  which 
had  been  fold  out  through  diftrefs ;  and  the 
other  in  the  cafe  of  an  old  canal  in  York* 
fliire,  which  returned  500I.  per  annum  to  the 
fpeculative  purchafer  of  ihares,  which  coft 

♦  Rural  Econ.  of  Abcrd.  p.  136. 

only 
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only  5d.  luider  iimilar  embarraflments  of 
depreciation. 

Thefe  fa(3:s»  he  concludes,  need  only  to  be 
flated  to  Ihew  that  the  whole  fyftem  is  radi- 
cally defedive ;  and  not  only  i§  produ^ive 
of  private  diftrefs,  but  is  alfo  fubverfive  of 
the  interefts  of  commerce,  for  the  benefits  of 
which  they  were  formed;  and  that,  there- 
fore, it  ought  to  be  departed  from. 

There  is,  however,  one  plan  which  flrikes 
Dodor  Anderfon's  mind  as  an  efledlive  one, 
through  the  happieft  refult  of  experience  in 
feveral  iimilar  cafes  in  this  kingdom*.  **  It 
.  is  fimply,"  he  fays,  **  to  raife  the  money  for 
making  canals,  which  are  literally  public 
roads,  after  the  fame  plan  as  for  making 
turnpike  roads:— that  of  nriortgaging  the 
toll  duties  to  be  levied  from  them  to  procure 
money  for  making  them.   -     ^ 

**  There  is  only,**  he  continues,  "  this 
difference  between  roads  and  canals,  that  a 

•  Two  cafes  arc  cited  in  fupport  of  this  plan,  viz-, 
the  jbuildlng  the  bridge  of  Perth  with  money  borrowed 
upon  the  tolls,  which  was  foon  remunerated  and  free ; 
and  the  light-houfe  built  by  an  individual  upon  the  Ifle 
of  May,  which  returned  to  Mifs  Scott  ^  perpetual  in- 
come of  1500I.  per  annum,  likely  to  grow  into  a  ten* 
fold  tax.     See  Rur.  Econ.  of  Aberd.  p.  i^8. 

1  canal 
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canal  can  in  almoft  every  cafe  be  made  at 
a  much  fmaller  expence  than  a  turnpike 
road,  capable  of  tranfporting  the  fame  quan- 
tity  of  goods,  and  can  be  kept  in  repair  at  an 
infinitely  fmaller  expence :  of  courfe  the 
very  moderate  tolls  that  need  to  be  levied  at 
firft,  will  afford  a  more  undeniable  fecurity 
to  the  lender.'* 

It  is  not  cafy  to  imprcfs  the  common  run 
of  the  people  with  the  idea  of  creating  ne-» 
ceffaries,  conveniencies,  and  even  luxuries, 
by  a  little  degree  of  contrivance;  yet  this  is 
a  pofition  which  is  eafily  conceived  by  the 
analifing  eye.  If  the  ftate  of  roads  and  na- 
vigation had  been  left  wholly  to  the  boun- 
ties of  nature,  without  the  improvement  of 
art,  the  citizens. of  London  would  never  have 
enjoyed  that  folid  and  accommodating  pave- 
ment, which  muft  unavoidably  have  re- 
mained a  dead  fubje6t  matter  in  Scotland; 
nor  would  the  latter  have  received  the  reci- 
procrated  advantage  which  has  remunerated 
a  profperous  condition  to  a  place  fo  remote 
from  the  metropolis.  If  roads  and  canals 
had  not  arrived  to  their  prefent  ftate  of  im- 
provement, where  would  have  been  the  ftint 
of  commerce  and  navigation,  or  the  pleafures 
of  a  Bond-ftreet  lounge  ?  Yet  thefe  facili- 
ties 
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» 

ties  are  in  a  mere  ftate  of  infancy,  and  afford 
abundant  and  wonderful  refources  in  their 
progrefs  towards  perfedlion.  If  fuch  a 
fanciful  thing  exifts  as  the  Philofo- 
pher*s  (tone,  it  feems  only  to  be  found  by 
the  civil  engineer  in  the  digging  of  canals, 
conftrudting  of  roads  and  water  works,  and 
extending  the  unlimited  power  of  mechanics 
to  the  redudion  of  animal  labour :  there  is 
fcarce  indeed  an  end  which  man  can  wifh 
for,  but  what  this  moft  honourable  fciencc 
can  facilitate ;  even  the  duft  of  the  turnpike 
roads  may  be  conquered  for  a  very  infigni- 
ficant  expence,  (very  far  fhort  of  the  charge 
of  ftupid  watering  carts) ;  and  from  the 
great  extent  of  fpace  which  is  hourly  occu- 
pied by  the  bufinefs  and  pleafures  of  the 
kingdom,  the  accumulation  of  revenue  might 
be  rendered  very  perceptible  in  its  aggregate 
returns  from  the  moft  populous  highways. 
If  an  exemption  from  the  choakings  and 
Windings  of  duft,  ftill  more  perceptible  in 
its  cffcdt  upon  the  fine  four-footed  animals 
which  are  daily  driven  in  fpeed,  and  very 
fpeedily  reduced  by  thirft  and  perfpiration, 
was  only  farmed  of  government  for  the  car- 
riages and  horfes  employed  in  pleafure,  it 
would  afford  a   ytry  refpeftable  refource; 

while 
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while  it  would  prove  a  wonderful  faving  to 
proprietors,  and  an  interefting  acquifition  qF 
public  wealth  and  ijkrength, 

Refuming  the  fubjed:  of  roads  and  canals, 
with  great  truth  it  is  faid  by  Do^lpr  Ander- 
fon,  that  *  there  is  a  maximum  in  all  cafes  of 
the  kind— a  line  to  which  you  can  juit 
come,  and  no  farther.  Within  that  line  is 
the  fphcrc  of  pofliblc  cultivation  :  beyond  it 
every  improvement  muft  be  for  ever  flopped. 
Now  no  one  can  fay  where  that  line  may  be 
placed  for  particular  articles ;  of  courie  no 
one  can*  fay,  but  he  himfelf  may  be  afFe<^ed 
fomehow  or  other  in  a  way  that  he  cannot 
juft  now  perceive.  Let  people  confider 
what  a  mortifying  thing  it  would  be  to  have 
themfelves  placed  beyond  that  line,  when, 
by  a  little  forecaft  on  their  part,  they  might 
have  been  far  within  it.  There  are  thoufands 
of  bulky  articles  of  fmall  value,  which,  if 
brought  within  reach  of  market,  might  prove 
of  ineflimable  value;  not  fo  much  by  the 
abfolute  money  they  bring,  as  by  enabling^ 
the  owners  to  bring  lime,  and  other  artides 
of  great  utility,  as  a  return  carriage  which 
could  not  other  wife  have  been  obtained. 

*  Rural  Econ.  of  Aberd.  p.  140. 

To 
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To  apply  then  the  inferences  of  this  very 
able  economic  obferver  to  the  vaft  intcrefls  of 
England  and  Wales,  it  is  now,  and  always, 
the  appointed  time  to  look  forwards.     The 
flate  of  Weftmoreland  (where  the  rights  of 
common  for  fheep  are  faid  to  fetch  a  rent  of 
a  penny  per  acre),  may  be  the  means  of  fer- 
tilizing extenfive  diftridts  if  the  means  of    * 
transfer  can  be  fo  facilitated  as  to  carry  that 
flate  to  market  with  profit.     The  woods  be- 
longing to  every  gentleman  in  the  county,  if 
the. lake  navigations  fhall  be  improved  and 
canals    fliall   be  extended  clear  of  needlefs 
tolls,  may  be  rendered  the  means  of  improv- 
ing their  eftates,  and  of  planting  fucceffive 
woods  upon  fuitable  waftes.     Clay  or  ftones 
of  certain  defcriptions  may  poflibly  anfwer 
the  fame  purpofe  j  and,  perhaps,  mines  may 
be  farther  difcovered  in  the  fearch  which 
will  be  made  for  thefe.     The  fand  and  ma^ 
nure  of  the  fca  coafts  may  be  reciprocated  in 
return,  and  by  this  means  the  cold  and  clayey 
foils  may  be  ameliorated,  after  its  bogs  have 
been  drained  and  rendered  arable  by  the  in- 
duftry  of  national  irrigation.      In  ftiort  no 
one  can  fay  what  a  variety  of  articles  may  in 
future  be  difcovered  among  thofe  bleak  and 
heathy  wilds  of    the   Northern    Counties, 

Z  which 


.  .1 
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which  prejudice  and  inexperience  have  deem- 
ed as  imprafticable  in  our  day  as  the  won- 
derful efFeds  of  the  fteam  engine  would  have 
been  declai^d  in  the  mod  lucid  days  of  our 
anceftors,  or  the  difcovery  of  a  weiltem 
world  1>cfore  the  enterprizc  of  a  Columbus. 

Among  the  various  obftacles  which  im- 
pede the  progrefs  of  fuccefs  in  the  operation 
of  canals,  and  which  diminifh  >he  profits 
which  are  expe<Sled  from  them,  Dodtor  An- 
derfon,  very  }uftly  I  think,  reprehends  the 
rage  for  extravagantly  magnificent  things, 
greatly  difproportioned  to  the  wants  and  to 
the  prefent  circumftances  of  the  country  *. 

••  When  a  great  deal  of  money i"  fays  he, 
"  is  expended  on  a  canal,  through  which 
there  cannot  for  many  years  be  njiuch  cbm^ 
mercc,  the  pontage  dues  arc  neceffarily  fo 
high  as  to  reprefs  the  trade  upon  it  to  an  af- 
toniftiing  degree.  *  Even  at  prefent  the  ex- 
pence  of  pontage,  on  the  canal  from  the 
Forth  to  Glafgow,  is  fo  high,  that  nearly 
one  half  of  the  goods  that  go  from  Edin- 
burgh to  Glafgow  can  be  fent  cheaper  by 
land.  Had  it  been  a  fmall  canal,  on  which 
the   pontage    would  ^  not    neceffarily    have 

*  Rural  Econ.  of  Abcrd.  p.  140, 
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amounted  to  one  fourth  part  of  th&t  per  toa, 
the  intercourfe  upon  it  would  hkve  been  a 
hundred  times  greater ;  and  this  extenfion  of 
intercourfe  woi!ild  have  enabled  them  to  have 
lowered  it  ilill  much  farther  than  that. 

Better  therefore  to  make  a  fmall  canal 
originairy  that  fhall  be  proportioned  to  the 
prefent  wants  of  the  countiy,  and  when  the 
intercourfe  becomes  fo  great  as  to  require  a 
larger  one  to  make  the  canal  then  larger, 
than  to  expend  at  the  firft  a  great  deal  of 
ufelefs  money*  which,  inilead  of  benefiting, 
muft  tend  to  prove  hurtful  to  commerce.'* 

I  think,  however,  we  may  now  venture  to  . 
prognofticate,  that  if  fuch  counties  as  Weft- 
moreland,  Cumberland,  and  a  great  part  of 
Yorkfhire  and  Lancalhire,  ever  enter  upon  a 
fyftem  of  fmall  canals,  as  they  certainly  are 
interefted  to  <do,  they  will  never  fee  the  day 
when  they  would  wifti  to  enlarge  them, 
howfoever  paradoxical  it  may  feem  to  them 
at  prefent  fhould  they  be  told  that  a  fmall 
canal  fyftem  will  transfer  more  goods  than  a 
large  one,  although  the  expence  of  conftruc- 
tion  may  not  perhaps  exceed  a  third  or 
fourth  part  of  the  former,  averaging  all 
fituations  and  circumftances. 

Z  2  •*  The 
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*  **  The  public  have  been  precluded  from 
receiving  the  benefit  of  canals  in  many  cafes,'* 
adds  the  Dodor,  **  from  the  circumftanec' 
of  our  having  univerfally  adopted  the  plan, 
of'  lowering  and  elevating  boats  by  means  of; 
water-locks  alone,  which,  by  requiring  fuch 
a  vaft  fupply  of  water,  renders  it  impoffible 
to  have  a  canal  at  all  in  many  cafes  where 
they  would  have  been  otherwife  practica- 
ble, and  in  all  cafes  greatly  augments  the 
cxpence  that  would  be  neceffary  if  thefc 
could  be  difpenfed  with;  befides  retarding 
the  intercourfe  by  reafon  of  the  numerous 
ftoppages,  they  occafion;  for  as  no  watcr- 
lock  can  conveniently  be  made  to  lower  at 
once  above  fix  or  eight  feet,  where  a  rife  is 
confiderable,  they  muij  occafion  frequent 
ftoppages;  whereas,  in  the  other  .way,  it 
would  make  little  difference  to  lower  eighty 
feet  or  eight. . .  But  I  muft  not  now  flop,'* 
he  obferves,  **  to  detail  the  benefits  that 
would  in  fome  cafes  be  derived  from  this 
circumftance.  .Thefe  would  fometimes  ap-. 
proach  to  infinity. 

•*  We  have  farther,**  he  fays,  **  been  in 
a  yet  more  eminent  degree  deprived  of  the 

*  Rural  Econ,  of  Aberd.  p.  141. 
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benefits  of  water  carriage, ,  in  innumerable 
cafes,  from  the  circumftance  of  our  never 
having  attended  to  the  benefits  that  might 
be  derived  from  the  conveying  water  canals' 
on  a  level  through  a  great  extent  of  country, 
as  ipay  often  be  done  at  a  very  fmall  eX- 
pence,  along  the  fides  of  low  ranges  of 
rifing  grounds,  for^  very  great  diftances 
through  com  countries,  which  would .  not 
only  fhorten  the  diftance  of  land  carriage  of 
corn,  &;c.  to  market,  even  where  the  canal 
could  not  go  the  whole  way,  but  alfo  would, 
in  innumerable  cafes,  facilitate  the  convey- 
ance  of  lime  and  other  manures  from  one 
part  of  the  country  to  another. 
-  *  Were  a  method  devifed  for  conveying 
loaded  bo^ts  from  one  canal  into  another, 
without  the  aid  *  of-  water  locks-^^and  were 
canals  made  of  a  fmall  fize,  and  confequently 
at  a  cheap  rate — and  was  the  ^^eceflary  atten- 
tion beftowed  to  carry  every  canal  as  far  as 
it  poffibly  could  go  lipon  the  fame  level 
through  the  country  ih  2AI  direftfons,  there 
is  not  a  doubt  but  that  goods  could  ^thus  be 
iConvcyed  at  a  fmall  expence  by  water  car- 

I 
■  •  •  • 

♦  Sec  Political  Economy  of  Inland  Navigation,  &Ct 
f.  80,  91,  95,  101,  IP7,  i  10,  113. 
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riage  to  and  froni  almofl  every  corn  farm  in 
this  extenfiye  diftridk  *. 

**  To  obtain  all  thefe  benefits,"  rejoins  this 
ineAimable  friend  of  mankind^  *•  I  would 
propofe  that  every  canal  ihould  be  confidered 
precifely  as  a  public  road,  and  put  under  the 
management  of  the  Comftiiflioners  of  Sup- 
ply in  every  diftri<9t,  exaQ:ly  as  the  turnpike 
yoads  are  at  prefcnt.  After  proper  ftirveys 
have  been  made^  and  the  pradicability  of 
making  a  canal  in  any  particular  diiknO:  af- 
certained,  an  ^A  of  Parliament  fhould  be 
obtained  for  making  fuch  or  fuch  a  canal» 
and  for  levying  tolls,  to  be  fpecified  in  the 
adt ;  the  whole  proceeds  of  which  fhould  be 
applied,  in  the  firfi  place,  for  the  payment 
of  the  fums  expended  on  making  the  canal^ 
with  intereft  till  paid  up;  and  upholding 
the  canal  itfelf,  and  nothiog  elfe,  and  ex- 
tending it  farther,  if  judged  neceflary;  arid 
after  this  money  was  paid  up,  the  tolls  on 
that  canal  to  be  lowered,  fo  as  to  amount  to* 
no  more  than  is  neceflary  for  keeping  it  in 
thorough  repair. 

For  the  purpofes  of  internal  cpitamercet. 
it  does  not  feem  neceffary  ever  to  have  a  boat 

■  *  Aberdeen. 
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wider,  in  any  czfc,  than  four  feet ;  nor  the 
draught  of  water  above  two  or  three  feet ; 
for  as  the  length  of  the,  Ijoat  iray  b.e  indefi- 
nite, it  is  eafy  to  proportion  thjit  to  the  bur- 
den intended :  of  courfe^  where  the  circtun^ 
fiances  are  fuch,  as  that  the  boats  will  not 
be  very  frequently  palling  each  other,  ^ 
width  of  five  feet,  and  a  depth  of  two  feet 
and  a  half,  or  three  feet  at  moft^  are  fuffi- 
cient.  Where  canals  of  this  fmall  fize  are 
adopted,  a  niche  may  be  made  at  the  fide  at 
every  quarter  or  half  mile  or  fo,  fufiicient 
to  receive  one  boat  until  another  paiTe^, 
where  they  chance  to  meet. 

I  atix  aware  of  the  obje^ion  that  will  hire 
occur,  on  account  of  the  great  refiftance  that 
would  be  made  to  boats  pacing  ip  a  canal, 
with  fo  little  vacant  fpace  on  each  fide  of 
the  boat;  but  as  every  perfon,  in  the  leaft 
acquainted  with  the  laws  of  hydrbftatics, 
knows  that  the  refinance  from  the  water 
would  be  equally  diminifhed  if  there  was 
one  inch  depth  of  water  only  on  the  furface, 
as  if  there  were  a  thoufand  fathoms  deep, 
this  objection  may  be  entirely  obviated  by 
laying  the  earth  that  comes  out  of  the  canal 
five  or  fix  feet  back  from  its  edge, .  fo  as  to 
allow  the  water  there  to  flow  pyer  the  origi- 

Z  4     .  nal 
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nal  furface  of  the  ground.  By  this  means, 
the  breadth  of  canal  wanted  is  obtained 
without  any  expence ;  To  that  to  dig  a  deep 
cfnal  under  the  pretext  of  widening  it,  for 
the  purpofe  of  removing  the  refiftence,  is  a 
mere  ufelefs  expenditure  of  money; 

•*  As  it  muft  happen,  however,  that  by 
thiis  widening  the  canal,  the  evaporation  will 
be  thereby  augmented ;  to  guard  againft  this 
inconvenience,  it  will  be  always  advifeable 
to  make  the  towing  path,  if  poflible,  on 
the  North-eaft  fide*  of  the  canaJ,  and  to 
plant  the  oppofite  bank  all  along  clofe  with 
willows,  which  by  their  fhadc  will  fcreen 
the  canal  from  the  influence  of,  the  fun,  and 
by  their  fhelter  <lefend  it  from  the  drying 
efFeAs  of  the  South- weft  winds  which  fo 
much  prevail  in  this  climate  during  the  fum- 
mer  feafon, 

**  Near  the  fea,  or  any  gre^t  town,  where 
the  intercourfe  muft  be  more  frequent,  the 
breadth  of  the  canal  may  be  nine  or  ten  feet, 
{o  that  two  boats  may  pafs  each  other  every- 
where, having  the  fame  depth  as  before. 

*'  A  canal  on  this  plan  would  in  fome 
ineafqre   refemble   a   river.     The   principal 

♦  The  pre  valency  of  winds  vary,  in  different  places. 
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trunk  fhould  be  of  the  larger  fize;  the  Icfler 
branches,  that  went  off  to  particular  places, 
^ould  be  of  the  fmaller.  The  expcnce  of 
nnaking  a  canal  of  this  kind  would  be  very 
fmall,  for  little  earth  would  require  to  be  re- 
moved. Were  a  ditch,  five  feet  wide  and 
two  feet  deep,  to  be  dug  out  of  the  folid  to 
the  whole  depth,  it  could,  on  an  average,  be 
dug  at  the  expence  of*  fixpence  a  yard;  but 
when  it  is  confidercd,  that  by  throwing  the 
earth  principally  to  the  lower  fide,  the  water 
may  be  raifed  above  the  level  of  the  ground, 
it  will  not  require  to  be  call  fo  deep,  and  of 
courfe  the  expence  of  making  it  would  .be 
leflened.  This  will  be  a  large  allowance  for 
the  fmall  canals ;  and  one  (hilling  per  yard 
a  full  allowance  for  the  larger,  not  including 
the  expences  of  locks,  aqueducft-bridges,  &c. 
This  is  upon  the  fuppofition  that  they  are  to 
be  carried  upon  the  level -f-,  following  the 
form  of  the  ground  wherever  it  may  lead  to; 
but  wheVc  hollows  are  to  be  crofled,  which 
ought  never  to  be  done  but  in  cafes  of  ex- 

*  Prices  are  local :  this  is  at  Aberdeen  in  Scotland; 
W.  T. 


.t  This  general  rule  will  meet  many  exceptions. 
p.  22,  one  in  Leach,  p.  107.     Liikeard  canal. 
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trcmc  ncceflity>  an  additional  expence  will 
there  be  incurred,  as  well  as  for  aqucdudt 
bridges,  where  thefe  become  neceflary.  Thefe 
cxpcnfive  works  can  only  become  requifite," 
however,  on  the  larger  branches;  the  fmallcr 
ramifications  which  fall  into  thefe  can  fcarcejy 
ever  require  the  aid  of  fuch  expenfivc 
credtions. 

As  to  bridges  for  allowing  the  water  to 
pafs  under  the  canal,  unlefs  where  the  iftream 
is  confiderable,  this  will  not  be;  neceflary; 
for  by  making  the  towing  path  always  on 
the  upper  fide  of  the  ditch,  and  leaving  at 
proper  places  a  long  level  on  the  lower 
bank,  at  the  fame  height  it  is  ever  meant  to 
rife  to^  whenever  fuperfluous  water,  froiji, 
tranfient  rain  or  other  caufes,  came  into  it, 
this  would  flow  over  thefe  long  levels  with 
a  calm  filence  that  would  never  be  felt.  ^ 

**  Were  a  trunk  canal  of  this  fort  carried 
alcMig  tbe  rivers  of  Aberdeenfliire,"  concludes 
the  Doftor,  **  the  Dee  alone  excepted,  which 
is  too  rapid,  and  too  much  confined  on  each 
fide  by  mountains,  eafily  to  admit  of  it, 
and  were  Icfier  canals  branched  off  from  it 
at  every  rivulet  that  flowed  to  any  diftance 
through  a  level  part  of  the  country,  its  im- 
provcment  would  be  wonderfully  facilitated; 

and 
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and  when  the  fmallnefs  of  the  expence  of 
fiich  ere<£tions  is  confidered,  and  when  it  is 
alfo  adverted  to,  that  by  this  means  the  ex- 
pence  of  highways  would  be  confiderably 
diminifhed  by  removing  from  them  all. 
weighty  carriages,  this  will  not  appear, to 
be  a  difficult  enterprize ;  for  it  will  require 
much  lefs  money  to  make  one  of  thefe ,  ca- 
nals than  a  turnpike  road  of  the  fame  length; 
and  the  keeping  it  in  repair^  when  once 
made,  would  be,  in  comparifon  of  a  road, 
next  to  nothing.** 

'  The  Doctor  next  proceeds  to  exemplifica- 
tion of  the  principles  which  we  have  been 
tracing;  but,  as  an  examination  of  thefe 
would  rc;quire  a  detail  knowledge  of  the 
country,  I  fliall  content  myfelf  with  no- 
ticing a  few  ftriking  particulars  which  may 
be  of  general  ufe.  He  points  out  the  va- 
rious levels  and  places  proper  for  branches 
and  ramifications  diverging  into  every  quar- 
ter of  the  country,  and  fays  that  nothing 
could  be  better  devifcd  for  giving  a  perfcdt 
idea  of  the  plan  which  ought  to  be  adopted 
for  forming  canals  of  the  kind  he  alludes  to, 
than  the  parallel  roads  in  Glenroy,  near  Fort 
William. 

*  *'  Thefe 
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*  **Thcfe  roads,"  he  fays,  **  are  carried 
forward  along  the  fides  of  the  hills,  in  a 
dire<ftion  everywhere  perfedtly  horizontal. 
Wherever  they  come  to  a  cavity  in  the  hill, 
they  .there  bend  inwards  till  they  find  the 
natural  level ;  and  where  they  come  to  a 
river,  inftead  of  finking  down  to  the  level 
of  its  bottom,  or  requiring  to  have  a  bridge 
diredlly  acroft  it  to  raife  the  ground  to  its 
proper  level,  they  turn  up  the  bank  of  the 
river,  keeping  ftill  the  horizontal  direction,  > 
till  they  thus  gradually  reach  the  bottom  of 
the  ftream;  when.croffing  it,  and  altering 
their  diredtion  pnce  more,  they  purfue  the 
courfe  of  the  llream  on  the  oppofite  bank 
till  they  reach  the  ftrath,  when  they  proceed 
forward  in  the  fame  horizontar  diredlion  ^ 
before.  /  .    ♦   .. 

From  this  unaccountable  work  of  abar^ 
barous  age,  we  may  be  taught  one  import- 
•ant  leffon  in  regard  to  the  conducing  of  ca- 
nals, which  feems  neyer  yet  to  hive  been 
adverted  tO;  viz,  that  in  many  cafes  it  m^y 
be  practicable  to  carry  forward  a  canal  at 
lefs  expence  through  a  country  intermixed 


*  Rural  Econ,  of  Aberd.  p.  146. 
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with  long  ridges  of  hilk,  than  in  thofe  that 
are  low,  and  in  general  of  a  fmo^th  furface ; 
for  even  where  the  declivity  of  the  rivers  are 
confiderable,  if  the  hills  are  not  difconti- 
nued,  a  canal  upon  the  fame  level  may  be 
carried  forward  very  far,  and  cannot  be  in- 
terrupted by  the  lefler  ftreams  that  fall  into 
the  vale,  becaufe  the  declivity  of  thefe  rills  ' 
is  fo  great,  that  the  canal  requires  to  be  car- 
ried but  a  very  fliort  way  out  of  its  diredt 
courfe,  before  it  finds  its  level  ^acrofs  it,  fo 

I 

as  to  avoid  the  neceflity  of  having  aqueduft 
bridges  there;  whereas,  in  more  level  court-' 
tries,  thefe  rivers  often  flow  through  a  long 
courfe  of  level  ground,  which  cannot  be 
crofled  without  either  locking  down  on  each 
fide  of  it,  or  turning  out  of  the  way  a  great 
many  miles  before  you  can  crofs  the  river 
upon  the  original  level.  Many  benefits,^ 
however,  would  be  derived  to  the  country, 
were  the  condudtors  of  canals  to  be  in  ge- 
neral much  more  parfimonious  of  their  locks 
than  they  ufually  are,  fo  as  to  endeavour  to 
try,  in  every  cafe  of  this  kind,  to  crofs  the 
interrupting  vale  and  ftre^m  upon  the  natu- 
ral level  of  the  canal. 

It  would  be  improper  to  enter  in  this  place 
into  farther  particulars  on  this  head,  or  to 

^  enlarge 
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enlarge  on  the  benefit^  the  country  would 
derive  from  the  opening  up  of  a  commu- 
nication of  this  fort,  which  are  indeed  fuf- 
ficiently  obvious.  The  difficulty  will  be  to 
perfuade  moft  men  that  a  thing  which  is  re- 
prefented  as  fo  eafy,  can  in  fadl  be  literally 
pradlicable;  becaufe  they  think  if  it  had 
been  pradticable  it  woaild  have  been  long 
ago  adopted.  To  this  objedion  I  fhall  make 
no  anfwer ;  but  beg  leaye  only  to  ftatc  the 
following  fadt. 

After  tolerable  roads  were  made  through 
moft  parts  of  Scotland,  fo  as  to  admit  of 
their  having  free  intercourfe  with  other 
places,  Archibald  Duke  of^rgyle  and  other 
gentlemen  of  that  country  were  defirous  to 
open  a  communication  between  the  penin- 
fula  of  Cantyre  and  the  other  parts  of  Ar- 
gyleftiire,  which  was  disjoined  from  them  by 
a  rugged  ridge  of  very  high  hills  between 
which  no  paflage  could  be  found.  Many 
furveyors  were  fent  to  explore  this  tugged 
region ;  but  all  of  them  returned  with  die 
moft  difcouraging  report.  Moft  of  them 
fa  id  that  it  was  not  poflible  to  make  a  paf« 
fible  road  at  any  expence  for  about  feven 
niiles  of  that  diftriA.  Others  reported  that 
it  might  perhaps  be  poffible  ;  but  that  at  the 

.  lowefl 
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loweft  eftimate  whjich  could  be  made  the 
expence  would  exceed  thirt)rthoiifand  pounds. 
This  was  a  furti  fo  enormous  that  the  idea  of 
executing  it  was  for  the  time  abandoned. 
Still  however  the  neceffity  of  having  fuch  a 
communication  occurred,  and  it  became  an 
endlefs  fubjeft  of  cbnverfation  at  the  county 
meetings.  At  length  one  gentleman  ob- 
ferved,  it  could  never  be  done  if  they  did 
nothing  but  talk  about  it ;  and  propofed  that 
they  (hould  try  to  do  fomething.  It  was 
immediately  refolved  to  open  a  voluntary 
fubfcription  to  make  at  leafl  a  beginning, 
and  try  what  could  be  done.  Fifteen  hun- 
dred and  odd  pounds  were  fubfcribed  at  the 
meeting,  and  a  committee  was  appointed  to 
fee  the  money  expended,  and  to  make  a  re- 
port how  far  it  went.  The  work  was  be- 
gun and  carried  on  with  alacrity  while  the 
money  lafted ;  and,  to  the  perfecfl  aftonifli- 
ment  of  the  next  meeting,  they  laid  their 
report  before  it,  when  it  appeared  that  the 
whole  of  the  road  was  completed  in  the  molt 
perfedt  manner,  and  better  than  one  hundred 
pounds  of  the  money  remained  at  the  dif- 
pofal  of  the  meeting.  If,  before  this  trial 
was  made,  any  perfon  in  the  county  had  faid 
it  might  be  effeded  for  fourteen  hundred 
I  pounds. 
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pounds,  he  would  have  been  laughed  at  fof 
advancing  fuch  an  abfurd  opinion.** 

A  fimilar   thing,  happened    within  -  my 
knowledge  at  Lumbefton  in  North  Carolina. 
Near  this  place,    upon   Drowning   Creek, 
there  is  a  branch  of  that  creek  called   the 
friddle-tree  fwamp  which  is  narrow  and  paf- 
fable    at  its  jundlion  with    the  creek,    but 
widens  coniiderably  and  is  difficult  to  pafs  on 
account  of  the  mire  and  thickets,  till  it  ex^ 
tends  'jComp  diftance  up  into  the  neighbour- 
hood.     The  path  which  crofles  the  mouth 
of  the  fwamp  is   fo  near  the  bank  of  the 
ci'cek,  that  in  the  time  pf  frefhes,  or  land 
floods,  it  is  greatly  inHndated  j  and  as  people 
often   encountered  the  rifk  of  croffing  this 
place  in  preference  to  going  a  r6und-about, 
way,,  feveral  perfons  had  been  drowned..  Jl 
obfejved,  from  the  formation  of  the  land, 
about  a  bow  (hot  from  this  place,  that  not- 
withftanding  the  impervious  afpe<5t  of  the* 
thicket,  there  appeared  to  be   there  a  more 
folid  foundation  and  no  great  diftance  through 
the   fwampy  part;   and  I  propofed   to  fall 
upon   fome  plan   or  other   to  open   a  new 
croffing  place;  but  this,  was  deemed  to  be,  if 
jiot  wholly  impraifticable,  at  leaft  a  very  dif- 
ficult  undertaking.      I  at   length   propofed 
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that  voluntary^  working  parties  of  the  neigh- 
bourhood Ihculd  encounter  it,  by  way  of  a , 
frolic,  on  Saturday  afternoons,  till  we  either 
fucceeded  or  were  tired  of  the  experiment ; 
and  that  /  would  fumifti  rum.  This  laft 
propofition  had  fufficient  charms  to  fet  half 
a  dozen  axes  at  work  ;  and  we  not  only  re- 
duced the  job  under  a  day's  work,  but  open- 
ed a  cart- way  through  a  better  part  of  the 
woods  for  at  leaft  half  a  mile  beyond  it. 

I  recite  thefe  cafes  to  Ihew  how  frequently 
that  bugbear,  ideal  impoflibility,  deters  men 
from  undertakings  of  the  higheft  importance 
to  themfelves  and  country,  when  th^  only 
great  difficulty  is  to  fet  about  the  bufinefs 
with  that  true  fpirit  md  energy  which  i$ 
competent  to  remove  every  obftacle  that  may 
be  impeded. 


of  the  Ways  and  Means  for  conJlriiSiing 
Works  for  National  Irrigation. 

I  feel  a  delicacy  in  the  tafk  of  digefting  a 
plan  for  carrying  into  execution  the  various 
works  of  national  benefit  which  I  have  fug- 
geilcd;  not,  however,  that  I  perceive  any 

A  a  great 
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great  difficulty   in   the  bufinefs,  but  it    is 
enough  that  I  am  not  officially  employed. 

Hints  may,  neverthelefs,  be  of  ufe  to^hofe 
who  are  more  immediately  concerned;  be-. 
ciufe  they  may    call   to   their  recolledtion 
both  variety  of  methods,  and  choice  of  fub- 
jeft  matter  to  be  adled  on. 

In  the  progrefs  of  this  work,  under  the 
head  of  Irrigation  of  the  Northern  Coun^ 
tieSf  I  have  fuggefted  ways  and  means  of 
pperation  which  I  thinlc  government  may 
ufe  to  very  great  advantage,  whether  it  is 
viewed  as  a  public  or  private  undertakings 
In  the  one  cafe  they  will  hold  the  agency 
and  profit  in  their  own  hands,  by  means  of 
their   officers;  and  in  the  other,  they  may 
cither  referve  a  certain  portion,  or  mpiety 
perhaps,  of  the  inter  eft  which  fhall  annually 
arife,  or  they  may  fell  or  farm  out  the  prir 
vilege  of  national  irrigation  upon  fpecula*- 
tion,  on  the  faith  of  a  parliamentary  guaran? 
tee.     This,  I  apprehend,  without  infringing   • 
private  rights  of  property,  may  be  legally 
granted  for  the  confiderations  of  accumulat- 
ing revenue  and  national  ftrength. 

Dodor  Anderfon  feepis  to  objedt  to  any 

other  mode   of  extending  canals  than  that 

which  has  been  adopted  for  the  fupport  of 

1  turnpike  V 
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turnpikes.  His  motive  is  certainly  a  laud- 
abje  one;  and  it  Ihould  heartily  meet  my 
approbation  if  it  were  pradlicable  to  carry 
his  plan  into  execution  :  the  queftion  feems 
to  reft  chiefly  in  the  fpirit  of  the  times,  and 
will  of  men  in  power. 

Private  means  are  often  adequate  to  very 
.great  undertakings ;  but  there  are  many  in- 
ftances  where  fuccefs  muft  depend  entirely  on 
a  combination  of  powers  and  circumftances, 
or  where  the  fupreme-  intervention  of  the 
community  becomes  eflcntial.  In  favour  of 
national  irrigation,  the  interruption  which 
fmall  pofleffions  might  impede  in  the  way  of 
fyftem,  and  of  improvements  of  the  greateft 
confequence  to  all,  is  a  ftrong  argument; 
for  it  will  be  always  founds  in  practice,  that 
one  obftinate  man  -may  do  a  great  deal  of 
mifchief,  or  prevent  a  great  deal  of  good  to 
his  neighbours;  and  that  if  men  are  not 
-  previoufly  bound,  by  their  joint  agreement^ 
to  take  a  fairly -aflefled  compenfation  for  un- 
avoidable injury  to  individuals,  (a  method 
which  I  would  always  recommend  in  the  ex- 
tenfion  of  water  works,  roads)  and  canals), 
the  generality  are  prompt  to  ftand  out  for  an 
extortionate  remuneration  which  ^procrafti-. 
nates  the  bufinefs  intended ;  and  if  it  fo  hap- 

A  a  2  pens 
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pens  that  the  law  has  been  (ilent  on  this 
point,  the  undertaking  miift  either  fubmit  to 
a  grofs  impofition  or  ftand  fufpcnded;  al- 
though the  refufing  party  is  aware  that  his 
eftate  muft  beconie  eventually  improved  in 
value  by  the  very  completion  which  hp 
■withholds  his  confent  from. 

Thefe  are'circumftances,  among  others, 
which  feem  to  indicate  the  propriety  of  un^ 
dertaking  works  of  national  irrigation  on  the 
ftrength  of  the  public  purfe,  and  I'eturning 
the  annual  profits  by  a  rent  ftipulated  for 
the  refpedlive  quantums  of  benefit,  without 
intruding  the  odious  ttrm  Mxation  upon  thq 
ear  which  feels  forely  galled. 

In  executing  the  work,  I  prefume,  if  un- 
dertaken for  public  account  and  ri(k,  there 
would  be  no  impropriety  in  employing  the 
foldiery  who  may  have  leifurc  for  fuch  la- 
bour. The  Spanifli  foldiers  avail  themfelves 
of  the  king's  extra  pay  for  their  labour  in 
works  of  public  utility,  and  this  is  deemed 
highly  honourable.  It  fits  them  moreover 
for  the  duties  of  their  profeffion ;  and  thus 
familiarizes  them  to  many  fatigues  of  a 
campaign,  which  are  rendered  lighter  by 
habits  of  induftry  and  the  acquirement  of 
profeflional  knowledge.     In  refped:  to  the 

2  foldiery 
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foldiery  who  return  on  the  eve  of  peace,  it 
would  be  anticipating  a  means  of  fublift- 
enqe;  and  an  pccupation  of  more  honour 
and  profit  than  was  ever  drawn  from  the 
fource  of  robbery:  above  all,  it  cannot  be 
lefs  honourable  to  work  for  the  king  than 
for  his  fubjeds,  and  I  am  perfuaded  that 
patriotic  attachments  and  zeal  for  the  pub- 
lic intereft  would  ftimulate  a  foldier  to  much 
national  faving. 

The  ordinary  ways  and  means  of  con- 
ftrufting  canals,  are  too  generally  under- 
ftood  to  need  my  feeble  explanation ;  I  only 
lament  that  fo  little  attention  is  paid  to  the 
expanfive  capacity  of  finance,  and  that  man- 
kind are  fo  exceedingly  tenacious  of  the  trea- 
fure  ill  the  napkin*  It  might  be  greatly  ac- 
cumulated by  good  and  faithful  fteWards  of 
the  Lord's  intereft  !  but  it  is  not  my  province 
to  criticife  the  non-feafahce  of  focial  duties^ 

There  feetns  to  be  one  general  point  in 
which  all  the  refpe(3able  writers  on  ways 
and  means  fo  increafe  thfe  public  revenue 
'  feem  to  agree — The  public  demands  (hould 
contemplate  the  leaft  poffible  inconvenience 
to  the  pockets  of  individuals ;  but,  where- 
fever  it  becomes  neceflary  that  thefe  ihould 
be  touched y  let  the  reciprocity  be  made  as 

Aa  3  vifiblc 
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vifible  as  poflible  ;^ .  for  it  may  be  obferved 
that  right  demands  taxation,  but  prudence 
fends  conciliation  in  the  company  of  right. 
Mr.  Middleton  and  Dodor  Anderfon  pre- 
fer the  turnpike  fyflem :  it  carries  fairnefs 
on  the  face  of  it,  becaufe  mankind  fee  the 
benefits  they  are  paying  for.     Others  prefer 
mortgaging  the  premifes  for  the  means  of 
execution,  until  the  tolls  (hall  redeem  the 
expences  and  let  the  people  free.     Both,  I 
apprehend,  attain  the  fame  end  rn  refpedt 
to  the   ultimate  refult :  the  one  ftrengthens 
the  national  refources  by  its  voluntary  en- 
couragements to  a  national  induftry  which 
accumulates  public  wealth  and  ftrength  for 
a  latteral  refponfibility ;  and  the  other  de- 
mands remuneration   for  a  vifible  accom-- 
modation. 

The  only  difficulty  lies  in  the  prefent  flate 
of  public  neceffity;  Government  wants 
money  to  enable  her  protection  to  fociety, 
and  the  queftion  is,  how  the  faddle  will  gall 
the  leaft.  I  hav^  fuggeft^d  the  principles 
of  foreign  and  domeftic  popular  confidence 
which  occurred  to  me  in  my  preliminary  ob- 
feryations;  and  if  I  were  a  rich  man,  refid- 
ing  even  in  Paris,  or  in  any  other  foreigu 
land«  I  fhould  have  no  hefitation  in  fpecu- . 

lating 
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lating  upon  fo  fafe  a  fubjc6t.  We  are  not, 
however,  without  numerous  precedents  for 
the  model  of  government  loans  upon  the 
credit  of  their  future  profpcdts;  and,  if  I 
were  fo  fortunate  as  to  be  a  money-lender, 
I  would  certainly  folicit  this  fecurity  in  pre- 
ference to  any  beyond  the  channel.  I  (hall 
only  offer  one  refource  more,  which  attaches 
to  the  condition  of  human  depravity. 


Hints  towards  employing  the  vagrant  and 
diforderly  Clajfes  of  the  Community  in 
Works  of  National  Irrigation^  Inland 
Navigation^  and  Drainage ;  as  a  remu^ 
neration  to  Society  for  the  Depredations 

.  th^  may  have  committed. 

I  f uggeft  the  following  ideas,  with  hopes 
that  they  may  call  the  attention  of  autho* 
rity  to  the  ufe  which  they  may  be  of  in  the 
police  of  the  metropolis  more  particularly, 
in  regard  to  a  compulfive  application  of  the 
time  of  vagrants  and  petit  criminals  to  ^  new 
fpecies  of  induftry  in  the  item  of  irrigation  ; 
while  means  may  be  thereby  obtained  for 
the  voluntary  employment  of  the  induflrious 
poor  in  co-operative  occupations. 

A  a  4  I  apprehend 
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I  apprehend  no  man  can  have  paffcd  the 
ftreets  of  London  without  being  more  or 
lefs  incommoded  by  impertinent  importu- 
nities from  fome  defcription  or  other  of  that 
diforderly  multitude  denominated  beggars^ 
and  I  am  perfuaded  it  would  require  nice 
judgment,  to  penetrate  the  various  decep- 
tions that  affimilate  the  impoftor  to  the  real 
objefd:  of  charity,  if  the  benevolent  founders 
of  numerous  public  inftitutions  had  not  fo 
greatly  removed  the  propriety  of  givihg  alms 
to  fo  promifcuous  a  defcription  of  people. 

Let  us  inquire  then  for  a  moment,  whe- 
ther that  benevolent  fpirit  of  the  Englifli 
nation^  which  has  been  the  boaft  of  ages  pad, 
Jias  produced  a  good  or  evil  in  this  refped:  ? 
Or,  whether  by  the  lure  of  miftaken  gratui- 
ties to  innate  floth,  we  do  not  bring  about 
the  very  ends  we  incline  to  prevent ;  and, 
whether  we  do  not  thus  induce  many  pro- 
feffional  impoiitions  which  it  Ihould  'be  our 
iludy  to  avert  by  providing  means  of  fub- 
liftence  for  the  worthy,  indigent,  and  com- 
pulfion  for  the  ufelefs  or  villainous. 

That  we  may  be  better  enabled  to  keep  in 
view  fuch  perfons  as  this  kind  of  inquiry 
ftiould  contemplate^  we  cannot  refer  t^  i, 
better  guide  than  that  which  has  influenced 

legiflativc 
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legiflative  dccifions  through  fucccflive  ages, 
and  afforded  fcope  for  the  notice  of  that 
learned  judge,  Sir  William  Blackftone,  in 
his  excellent  Commentaries,  under  the  head 
of  Offences  againjl  Public  Economy^  vol.  iv* 
p.  165,  to  169. 

Such  a  hiftory  of  the  rife  and  progrefs  of 
nuifances  and  petty  crimes  againft  public 
economy,  as  that  which  the  judge  has  been 
at  the  pains  to  trace  from  early  dates,  will 
tiot  only  be  found  fomewhat  inftrudtive  to 
many  who  are  little  in  the  habit  of  legal  in- 
quiries, but  it  may  afford  a  fcope  of  reflec- 
tion to  the  curious  mind,  which  will  amply 
repay  the  trouble  of  referring  to  the  fubjcdt ; 
and  it  will  in  fonic  mcafure  prepare  us  for  a 
more  reidy  difliniSion  of  the  feveral  objefts 
which  the  clafUfication  of  misfeafance  fecms 
to  have  fitted  for  the  prefent  bccafion. 

When  we  pafs  from  the  feveral  periods 
which  this  very  able  judge  has  enumerated 
in  fumming  up  the  refpecflivc  legiflative 
Amendments  which  have  been  fucceffively 
intcrpofed  in  this  behalf,  we  might  naturally 
have  expeded  to  find  the  condition  of  man 
very  much  ameliorated  by  this  time,  through 
the  far-refounding  benefits  of  civilization ! 
Whether  this  is,  or  is  not  the  fadl,  advocates 

for 
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for  the  more  refined  fcienccs  wjll  pleafe  to 
determine,  .while  I  content  myfelf  with  a 
more  humhle  fphere,  in  contriving  ways  and 
means  to  reduce  fuch  accumulated  evils  as 
a  late  refpe6iable  author  Has  exhibited,  by 
rough  though  fubilantial  mechanical  powers; 
for  thefe  would  feem  befl:  calculated  to  bring 
the  worthlefs  part  of  Society  to  a  fenfe  of 
its  duties  to  the  aggregate  whole,  and,  to 
eradicate  the  inconveniencies  now  inquired 
into  with  their  many-coloured  variety  of 
concomitant  mifchiefs. 

The  author  to  whom  I  here  allude,  Mr. 
Colquhoun,  in  his  ineflimable  treatife  con- 
cerning the  police  of  the  metropolis  of  Eng- 
land, (1796-1797),  while  enumerating  the 
various  crimes  and  mifdemeanors  with  which 
London  is  infefted,  eftimates  170,000,00a 
pounds  worth  of  property  to  be  fubjcd:  to 
daily  depredations;  and,  after  an  herculean 
labour  in  coUedting  fads  for  which  his 
judgment  and  afliduity  feem  to  have  been 
peculiarly  adapted,  he  enumerates  the  detail 
of  this  cohort  of  very  formidable  deprcda-^ 
fors  in  the  following  eftimated  fchedule. 


EJlimatc 
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*  EJlimate  of,  Perfons  who  are  fuppofed  to 
fupport  themf elves  in  and  nearihe  Me^ 
tropolisy  hy  Purfuits  either  criminal,  il^ 
legal,  or  immoral. 


Profefled  thieves,  burglars,  high- 
way robbers,  pickpockets,  and 
river  pirates,  who  are  completely 
corrupted;  many  of  whom  have 
finifhed  their  education  in  the  hulks, 
and  fome  at  Botany  Bay 

N.  B.  There  will  be  a  confide- 
rable  increafe  of  this  clafs  on  the 
return  of  peace,  now  eftimated  at 
about  ■ 2,000 

Profcffed  and  known  receivers  of 
ftolen  goods,  •  of  whom  eight  or 
ten  are  opulent     —  —  66 

Coiners,  colourers,  dealers,  ven- 
ders, buy  el's,  and  utterers  of  bafe 
money,  including  counterfeit,  fo- 
reign, and  Eaft-India  coin         —        3,000 

*   Treatifc  on  rtc  Police,    Introdudory  Addrefs, 
p.  vii. 

Thievery 
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Thieves,  pilferers,  and  embez- 
zlers, who  live  partly  by  depreda- 
tion, and  partly  by  their  own.oc- 
cafional  labour  —  — 

River  pilfeters,  viz.  fraudulent 
lumpers,  fcuffle-hunters,  mudlarks, 
lightermen,  riggers,  artificers,  and 
labourers  in  the  docks  and  arfenals 

Itinerant  jews,  wandering  from 
ftreet  to  ftreet,  holding  out  temp- 
tations to  pilfer  and  (leal,  and  jew 
boys  crying  bad  Jhillings^  who 
purchafe  articles  ftolen  by  fervants, 
liable  boys,  &c.  &c.  generally 
paying  in  bafe  money  — 

Receivers  of  ftolen  goods  from 
petty  pilferers  at  old  iron  ihop^, 
ftore  (hops,  rag  and  thrumb  fliops, 
and  Ihops  for  fecond-band  apparel, 
including  fome  fraudulent  hoftlers, 
fmall  butcher^,  and  pawnbrokers 

A  clafs  of  fufpicious  charadlers, 
who  live  partly  by  pilfering  and 
pafling  bafe  money ;  oftenfibly 
-coftard-mongers,  afs-drivers,  duft- 
men,  chimney -fweepers,  rabbit- 
fellers,  fifli  and  fruit-fellers,  flalh 
coachmen,  bear-baiters,  dog-keep- 
ers (but  in  fadldog-ftealers)  &c.&c. 


8,000 


2,500 


2,000 


4,000 


1,000 
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Perfoiis  in  charader  of  menial 
fcrvants,  journeymen,  warehoufe- 
porters,  and  under  clerks,  who 
are  entrufted  with  property,  and 
defraud  their  employers  in  a  little 
way,  under  circuipftances  where 
they  generally  elude  deted:ion,  ef- 
timated  at  about  —  — -         3i500 

A  clafs  of  fwindlers,  cheats, 
and  low  gamblers,  compoCed  of 
idle  and  diiTalute  chara<9jers,  who  . 
have  abandoned  every  honeft  pur- 
fuit,  and  who  live  chiefly  by  frau- 
dulent trania(flions  in  the  lottery ; 
as  morocco  men,  ruffians,  bludgeon 
men  clerks  and  ailiftants  during 
the  feafon,  who  at  other  times  af- 
fume  the  trade  of  duflers^  hawkers 
and  pedlars,  horfe-dealers,  gam-- 
blcrs  with  E  O  tables  at  fairs,  ut* 
terers  of  bafe  money  i  borfc-ftealers , 
&c.  &c.  -  -  ^        7*440 

Various  other  claflfes  of  cheats, 
not  included  in  the  above,  (but 
defcribed  in  pages  148  to  15S, 
vide  pages  148,  431,  Tr.  Pol.)  l,000 

Fraudulent  and  diflblute  publi- 
cans who  are  conjiedted  with  cri- 
minal 
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minal  people,  and  who,  to  accom- 
modate their  companions  in  ini- 
quity, allow  their  houfes  to  be 
rendezvous  for  thieves,  fwindlers, 
and  dealers  in  bafe  money  —         l  ,OOa 

A  clafs  of  iitfcrior  officers  be- 
longing to  the  cuftoms  and  excife, 
including  what  are  called  fuper- 
numeraries  and  glutmen  ;  many  of 
whom  connive  at  pillage,  as  well 
as  frauds  committed  on  the  reve- 
nue, and  (hare  in  the  plunder  to  a 
very  confiderable  extent:  -princi- 
pally from  their  inability  to  fupport 
themfelves  on  the  pittance  allowed 
them  in  the  name  of  falary :  efti- 
mated  at  -    '         -  -        1,000 

A  numerous  clafs  of  perfons  who 
keep  chandler  fhops  for  fale  of 
pirovifion,  tea,  and  other  neceflaries 
to  the  poor :  the  total  number  ^s 
eftimated  at  ten  thoufand  in  the 
metropolis;  a  certain  proportion  of 
whom,  as  well  as  fmall  butchers 
and  others,  are  known  to  cheat  " 
their  cuftomers,  efpecially  thofe  to 
whom  they  give  a  little  credit  by 
falfe  weights,  for  which  (except- 
ing 
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ing  in  the  parifli  of  Mary-le-bone) 

there  is  no  proper  check  -        3»50O 

Servants^  male  and  female,  por- 
ters, hoftlers,  ftableboys,  and  poft- 
boys,  &c.  out  of  place,  princi- 
pally from  ill  behaviour  and  lofs 
of  character,  whofe  means  of  liv- 
ing muft  excite  fufpicion  at  all 
times,  about         -  -         -       lOiOOa 

Perfons  called  black  legs,  and 
others  profelyted  to  the  paffion  of 
gaming,  or  purfuing  it  as  a  trade, 
.who  are  in  the  conftant  habit  of 
frequenting  houfes  opened  for  the 
exprefs  purpofe  of  play,  of  which 
there  are  at  leail  forty  in  Weftmin- 
ftcr,  where  pharo  banks  are  kept ; 
or  where  hazard,  rouge  et  noir,  &c. 
are  introduced.  Of  thefe,  five  are 
kept  in  the  houfes  of  ladies  of  fafti- 
ion,  who  are  faid  to  receive  50L 
for  each  rout,  befides  one  eighth  * 
of  the  profits ;  feven  are  fubfcrip- 
tion  houfes;  five  have  cuftomers 
particularly  attached  to  them ;  and 
thirteen  admit  foreigners  and  every 
idle  and  diiTolute  characters,  who 

are 
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arc  either  introduced  or  known  to 
belong  to  the  fraternity  of  gam- 
blers; where  a  fupper  and  wines 
are  always  provided  by  the  pro- 
prietors of  theboufe  for  the  enter- 
tainment of  their  cuftoniers         -         2,000 

Spendthrifts,  rakes,  giddy  young 
men,  inexperienced,  and  in  the 
purfuit  of  criminal  pleafures,  pro- 
fligate, loofe,  difToIute  characters, 
vitiated  therafelves,  and  in  the  daily 
practice  of  feducing  others  to  in* 
temperance,  lewdnqfs,  debauchery, 
gambling,  and  excefs;  eftimated  ^ 
at  -  -  -        -       3,000 

Foreigners  who  live  chiefly  by 
gambling  -  -  —  ^qq 

Bawds  who  keep  houfes  of  ill 
fame,  brothels,  lodging  houfes  for 
proftitutes,  &c.         -         -         -       2,000 

Unfortunate  females  of  all  de- 
fcriptions,  who  fupport  themfelves 
chiefly  or  wholly  by  proftitution        50,000 

Strangers  out  of  work,  who  have 
wandered  up  to  London  in  fearch 
of  employment,  and  without  re- 
commendation,  generally  in  con- 

fequente 


fequence  of  fome   mifdemesinout 
committed  in  the  countiy;  at  all     • 
times  above  —    .      *-  -         i,ooo 

Strolling  minflrels^  ballad  ^ng-* 
ers,  {bowmen,  trumpeters,  and 
gypfies         -         -         -         -         1,500 

Grubbers,  gin-drinking  difTo^ 
lute  women,  and  deftitute  boys  and 
girls,  wandering  and  prowling  a* 
bout  in  the  ftreets  and  bye  places 
after  chips,  nails^  old  metals^ 
broken  glafs,  paper,  twine,  &c* 
&c.  who  are  conftantly  on  the 
watch  to  pilfer  when  an  opportu- 
nity offers  —  ^  ^        2fioO 

Common  beggars  and  vagrants 
aflcing  alms^  fuppofing  one  to  every 
two  ftreets  -  -  -        3»ooo 


Total     1 15,000 


Whether,  in  reviewing  this  horrid  cata- 
logue .of  offences  and  mifdemeahours,  we 
V  fhould  attribute  their  increafe  to  antient  fe- 
verities  not  yet  expunged  fropi  the  law^ 
which  men  are  loth  to  execute .  on  their  fel- 
low aea^ures^  (though  indeed  we  now  find 

Bb  many 
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many  fpecks  of  criaies  tbat  wero  imkoown 
to  former  ages,  and  appear^  ki  A  gre«t  de« 
grce,  to  owe  their  accumulation  to  the  rapid 
progrefs  of  opulence  and  the  arts)  it  is  not 
for  my  prefent  pu^pole  or  coi^Yebience  to  in- 
quire into.     It  would,  in  any  event,  feem 
rational  to  conclude,  m  relatioa  to  villuifiy^ 
that  that  i&  ths  beil  mode  of  puni£hment 
that  can  be  ada|>ted  to  the  nature  of  fecial 
compad:,  which  contributes  to  remedy  its 
defedts,  aod  to  attain  its  wifeft  ends  at  the 
leaft  poiTible  expehce,  with  the  leaft  (but 
effedlive)  degree  of  cruelty,   in  a?  way   to 
compel  fome  degree  of  reftitution  from  him 
l^ho  has  injured  the  community  by  malfea-* 
fance ;  and  fo  that  the  aggreiiing  individual 
may  rather  be  reihored  to.  &me  ufeful  func<4 
iVM  ifi  ibeial  intercourfe  when  he  is  cor*^ 
re<Sted,  than  to^be  rendered  an  outcaft  under 
a  ^gmatisied  and  irrevocable  doom ;  or  be 
cut  ofF,  perhaps,  in  the  prime  of  life,  under 
that  focial  right  of  inanimating  which  the 
law  affumes;   but  which-  1  conltfe  myfelf 
unwilling  taaflerti  fo,  on  the  mere  preced^t 
of' earlier  days,  if  it  were  poffibleto  dif- 
cover  a  mor^  Itiiient  fubi):itute. 

I  fliall  therefore  barely  fuggeft  a  work- 
Kottfe  amendment  to  the  goufidemtii^  6f 

thofe 
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thoir.  in  power,  by  means  of  an  inclofed 
wheel  of  about  thirty  feet  diameter,  for 
calculation  fake,  leaving  the  adlual  con« 
il:ru<5lion,  in  point  of  fize  and  application, 
to  the  opinions  of  thofe  who  may  happen 
to  be  more  nearly  concerned;  for  fuch  a 
kind  of  walking  wheel  requires  merely  the 
leverage  of  corporeal  gravity  put  in  a  ftalc 
of  motion  to  employ  it ;  and  therefore  places 
all  men  upon  a  footing  of  fair  equality  in 
gaining  a  fubfiftence  proportioned  to  their 
bulk  and  appetite;  being  p^rfedlly  inde- 
pendent of  tuition,  myftery,  art,  trade,  or 
any  particular  profeffion  or  habit. 

With  rcfpe<St  to  the  mode  of  eredling  one 
of  thefe  wheels,  I  would  recommend  that  it 
be  inclofed  in  a  room  io  nearly  approaching 
to  its  own  width,  that,  when  the  doors  of 
the  wheel  were  open,  a  complete  paiTags 
ihould  be  formed  through  it  from  one  room 
ts  the  other,  on  each  fide  of  the  wheel 
room.  By  this  means,  no  other  road 
being  left  open,  the  labourers  fhould  be 
made  to  pafs  through  a  proportionate 
work  of  the  wheel  in  going  to  their 
meals  and  to  their  bed  rooms*  Their  diet 
ihould  be  wholefome,  and  plentifully  laid 
ioi  and  always  ferved  on  a  plain  decent 

Bb  2  table 
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tabic  in  the  room  oppofitc  to  that   from 
whence  they  were  to  depart.     Compulfive 
meafures,  other  than  the  cravings  of  natural 
appetite,  would  be   thus  fpared,  or  grcatl3r 
diminilhed  at  leaft.     The  doors  of  comuni- 
cation  through  the   wheel  fhould   be'  fhiit 
•witli  fpring  bolts  and  puUies  for  the  manage- 
ment of  them,  fo  that  the  fijperintendants 
or  diredlors   might   manage  them   without 
rifque. 

In  a  fimilar  way,  I  think,  the  more  ho- 
nourable contrivance  of  open  wheels  might 
be  conftrufted  in  various  places,  in  order  to 
aid  poor  induftrious  perfons  out  of  employ- 
ment with  a  certain  means  of  fubfiftence. 
In  thefe,  infolvent  debtors,  prifoners  of  war, 
and  other  children  of  diftrefs,  might  obtain 
a  little  help  towards  a  comfortable  fubfift- 
ence,  as  fome  little  alleviation  of  their  rc- 
fpedlive  miferies. 

For  example,  then,  if  we  calculate  the 
application  of  animal  gravity,  in  this  way, 
to  mechanic  powers  for.  pumping  water  by  a 
common  forcing  pump^  to  fupply  a  refervoir 
elevated  ninety  feet  above  the  ordinary  fur- 
face,  for  feeding  the  dudts  or  water  pipes  of 
a  town  fupply ing  canals,  &c.  we  may  fay 
as  follows  :  let  the  dimenfions  of  the  great 

wheel 
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'wheel  propofed  be  called  thirty  feet  diame- 
ter. We  will  make  choice  of  a  pump  of 
four  inches  bore,  having  its  pifton  worked 
by  a  crank  of  nine  inches  fweep,  admitting 
a  ftroke  of  eighteen  inches  to  every  move- 
ment of  the  piilon,  which  is  once  up  and 
down  for  every  revolution  of  the  crank  axis. 

Defigning  to  calculate  in  round  numbers, 
always  throwing  away  fradlions  againfl  our 
allowance  of  power,  that  we  may  be  ftill 
more  certain  than  otherwife  againft  cafual 
refiftance,  we  are  to  confider  that  a  column 
of  water  equal  to  eighteen  inches  ftroke  and 
four  inches  diameter,  contains  two  hundred 
and  twenty-fix  cubic  inches,  and  eighteen 
f rational  parts. 

A  column  of  water  of  this  fize,  raifed  to 
the  height  of  ninety  feet  above  the  furface, 
contains   12063  cubic  inches,    and  weighs  ' 
7865  ounces  avoirdupoize  weight,  or  4911b. 
9roOZ. 

If  we  were  to  fuppofc  each  man  walking 
in  the  wheel  to  avejjige  1561b.  avoir dupoize» 
and  allow  him  the  full  advantage  of  iifteen 
feet  leverage,  (that  being  half  the  diameter 
of  the  propofed  wheel,  and  fo  far  from  the 
centre  of  gravity),  he  would  produce  a  power 
at  the  end  of  the  horizontal  lever  of  i68olh. 

Bb  3  after 
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after  dcduAing  au  allowJince  of  j  for  re- 
iiftance*     But  as  by  this  mode  of  applyinjg^ 
levers,  &c.  to  rotary  motion,  a  man  walking 
in  fuch  a  wheel  cannot  be  fuppofed  to  make 
good  his  weight  above  the  medium  angle  of 
forty-five  degrees,  we  rauft  be  contented  to 
allow  him  the  leverage  of  a  horizontal  beam 
as  Sir  as  the  interfe<^ion  of  a  perpendicular 
line  drawn  from  the  point  marked  by  the 
given  angle,  on  the  circle,  would  ioterfeft 
on  the  horizontal  beam,  which  is  near  and 
about  eleven  feet  leverage,  producing  a  nett 
power  of  1320 lb. 

I  will  now  allow  each  man  employed  to 
work  two  of  thefe  pumps  of  four  inches 
bore.  At  this  rate  the  refiftance  in  the  two 
columns  of  wat^r,  each  go  feet  high,  will  be 
9381b.  with  fome  little  fridion  on  the 
works  befides ;  and  the  power  to  be  applied 
or  oppofed  to  this  refinance  will  be  13201b. 
which  leaves  3271b.  fparc  power  to  over- 
come the  reiiflance  with,  and  may,  I  pre- 
iiime,  be  coniidered  very  light  labour. 

Now  the  piftons  being  moved  up  and 
down  in  the  pump,  by  means  of  the  cranky 
as  it  is  turned  round  by  the  trundle  or  fpur- 
wheel,  raifes  and  dcpreffes  the  two  piunp- 
rods,  and  there  are  two  fucceflive  ftrokes  of 

eighteen 


eighteen  inches  each  nriade  by  thefe  two  pif- 
tons  ror  each  revolution  of  the  crank,  four, 
or  trundle-vvheeL  And  if  the  whtel  which 
works  in  the  fpur  or  trjandle  has  three  times 
as  many,  coggs  as  the  fpur  or  trundle  has 
fpurs,.  ftaves,  or  rounds,  the  fpur  or  trundle 
and  crank  will  make  three  revolutions  fox 
each.  ,tinf)e  which  the  great  wheel  moves 
round ;  and  as  each  cranki  refpedively  em- 
ployed, will  perforno  its  ftroke,  there  will  be 
fix  ftrQkes  difcharging  each  a  column  of 
water  eighteen  inches  high,  and  four  inches 
diameter;  containing  each  226  cubic  inches 
for  each  and  every  revolution  which  is  per- 
formed by  the  great  walking  wheel. 

Every  poffible  care  (hould  be  taken  to 
avoid  friftion,  by  conftrudling  the  ma- 
chinery fo  as  to  move  the  pifton-rods  per- 
pendicularly.  Various  methods  have  long 
been  tried  for  improving  this  purpofe ;  fuch, 
for  inftance,  as  vibrating-levers,  jointed 
crank-rods,  fridion-roUers  of  feveral  kinds, 
&c.  Buit  I  think  none  approach  fo  near 
redlilineal  perfection  as  the  new  method 
ufed  by  Mr.  Foulds,  at  the  London  Bridge 
Water  works,  and  that  by  Mr.  Cartwright^ 
applied  in  the  patented  fteam  engine  *• 

*Sce  Philofpfhical  Magazine  for  July  1798,  p.  J. 

Bb  4  The 
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The  Circumference  of  the  great  ^walking* 
wheel  is  90  feet,  or  30  yards ;  and  the  yards 
in  a  mile  are  1760  :  which  fum,  divided  \>y 
30,  gives  58J  turns  in  a  mile. 

If  then  we  regulate  the  velocity  of  the 
great  wheel  to  only  two  miles  an  hour, 
(which  caniiot,  "1  think,  be  confidered  as 
very  hard  walking,  after  lazinefs  ftiall  have 
acquired  the  habit  through  inducement  or 
ccfercion),  there  will  be  1173-  turns  of  the 
great  wheel  in  an  hour  which  wants  but  2^ 
turns  of  120,  and  is  near  enough  to  be  con*- 
lidered  accurate  at  two  turns  in  a  minute,  or 
one  revolution  of  the  great  Vheel  for  every 
half  minute  of  time. 

Hence  we  find  that  fix  ftrokes  are  per- 

♦ 

formed  in  each  half  minute  of  time  by  a 
wheel  conftru6ted  for  one  perfon ;  making 
720  ftrokes  per  hour.  This,'  when  frac- 
tions are  thrown  away  againft  cafual  waft-^ 
age,  being  multiplied  by  the  round  number 
226,  which  are  the  quantity  of  cubic  inches 
forced  into  the  main-pipe  and  difcharged  by 
each'ftroke  of  the  pifton,  produces  162,720 
cubic  inches  per  hourj  which  fum  being 
divided  by  231,  (which  are  the  cubic  inches 
contained  in  a  gallon,  wine  meafure),  raife^ 
7047  gallons  per  hour.     This  fum,  divided 

again 
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again  by  63,  gives  above  1 1  hogfheads  of 
water  per  bour  for  each  man's  weight,  be- 
fides  1 1  gallons  and  .  fome  frai^ions  over ; 
which,  though  nothing  in  comparifon  with 
Meflrs.  Dixie  and  Maplefl:one*S  machine, 
is  fufficient  for  our  purpofe  in  the  prefent 
computation. 

If  thus  we  only  appropriate  9  hours  in 
the  day  to  labour,  (which  is  but  a  walk  of 
18  miles  per  day :  probably  far  lefs  than 
that  to  which  vagrant  habits  are  accuftomcd), 
it  fupplies  (with  the  aid  of  a, few  fradions), 
100  hogfheads  per  man ;  and  this  produA 
multiplied  by  6,  which  is  the  number  of 
perfons  which,  for  farther  eft imates  fake,  I 
fuppofc  a  wheel  to  contain  at  a  medium 
rate,  it  would  give  600  hogflieads  per  day  ; 
which  may  reafonably  enough  be  confidered 
as  a  fufficient  fupply  for  an  equal  number  of 
moderate  fized  families,  obtained  by  the 
labour  of  fix  otherwife  ufelefs  (perhaps  cri- 
minal) beings,  who  have  been  heretofore 
wont  to  prey  upon  the  induftrious  part  of 
the  community, 

Butif  we  either  fuppofe  the  perfons  who 
occupy  fuch  a  wheel  to  be  men  fo  far  above 
the  middle  fize  as  to  weigh  200  lb.  which 
is,  I  fuppofc,  about  the  average  weight  of 

your 
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'  your  firft  rate  beef-caters ;  or,  if  you'  m&fee 
up  an  equivalent  to  fuch  a  weight  by  the 
addition  of  fupernumerary  fmall  men,  your 
'power  will  then  be  17881b.  leverage  per 
man»  equal  to  the  full  leverage  of  the  femi*. 
diameter  in  the  former  cafe,  and  may  be 
Juppofed  to  work  one  third  mo/e  pumps 
with  cafe ;  which  will  be  at  the  rate  of  goo 
hoglheads  per  day,  to  a  refervoir  elevated 
go  feet  above  the  fur  face  of  your  lower  level, 
Eftimating  all  conditions  of  perfons,  then 
it  certainly  will  not  be  deerrted  a  feverity  if 
we  fay,  that  whe|i  any  man  having  the  ufe 
of  his  legs  can  fupply  100,  and  fome  men 
.  150  houfes  per  day  with  water,  through  the 
mere  application  of  their  refpeflive  weights 
as  a  mechanical  power,  when  applied  to  ma- 
chinery ;  and  this  means  of  getting  bread  is 
once  provided  for  them,  (making  a  proper 
dirtin<5lion  between  thofc  who  work  volun- 
tarily, and  thofc  who  are  under  the  *con- 
ftraint  of  the  law^,   there  can  be  no  need  to 

encourage 

•  It  will  be  obfervcd,  that  when  fix  men  are  thus  in- 
cloied  in  a  wheel,  there  will  be  no  occafion  for  corpo- 
real  punifhnxents  ;  for  the  equilibrium  being  deftroyed 
by  the  movement  of  one  man*s  foot  infide,  or  by  the 
ovcrl'eer's  band  ouilide,  the   obftinate  will  have   their 

choice 


encourage  begging  in  the  ftreets  by  a  mif- 
taken  charity,  which  has,  I  apprehend,  a 
more  frequent  tendency  to  incommode  the 
heart  of  indigent  feniibility  than  to  fuccour 
real  diftrefs. 

Wc  have  fcen  in  Mr.  Colquhoun's  cfti- 
mate  of  indolence  and  villainy,  that  the  pcr- 
fons  in  and  about  London  alone  who  are 
fuppofed  to  fupport  themfelves  by  purfuits 
either  criminal,  illegal,  or  imnioral,  amount 
to  no  lefs  a  number  than  one  hundred  and 
iiftcen  thoufand ! ! ! 

Is  it  not  then  worthy  of  confideration, 
whether  the  great  and  opulent  City  of  Lon- 
don may  not  legally  and  conftitutionally 
find  thofe  who  have  fo  long  wantoned  with 
her  inadvertency  fome  conflant  employment 
of  this  nature,  whereby  the  condition  of  the 
community  may  be  bettered ;  thieves  and 
vagabonds  may  be  compelled  to  make  fome 
degree  of  recompence  for  their  depredations 
on  fociety ;  and  iloth  may  be  awakened  to 
the  habit  of  providing  food  and  raiment 

choice  to  move  forward  or  fall  upon  their  nofes ;  and  thd 
cravings  of  the  ftomach  will  be  an  inducement  to  "  Icccp 
moving/'  when  a  breakfaft  or  dinner  is  a  thing  certain  at 
the  end  of  a  given  diftance, 

through 
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through  a  more  equitable  medium  than  that 
of  taxing  the  induftry  of  others. 

The  fyflem  of  national  irrigation  which  I 
propofe,  or,  in  other  words,  the  fcience  of 
inland  navigation,  watering,  and  drainage, 
affords  an  abundant  field  for  fuch  improve- 
ment ;  noir  do  I  fiippofe  there  is  a  city  in  the 
univerfe,  of  comparative  commerce  and  lo- 
comotion, where  a  defe<3:ive  attention  to  thefe 
moft  produdtive  of  all  refources  and  moft 
interefting  of  all  facilities  is  fo  truly  confpi- 
cuous  to  the  eyes  of  thofe  who  are  accuf- 
tomed  to  think  on  thefe  important  fubjedls, 
and  who  calculate  the  means  of  accumulat- 
ing public  wealth,  and  of  alleviating  the 
miferable  condition  bf  animal  labour. 

If  we  eftimatc  upon  the  large  fcale  for 
fupplying  the  water  of  a  canal  elevated  go 
feet  above  the  ordinary  fourccs  of  the  ftreams, 
thus  enabling  ourfelves  to  ex-tend  fmall 
branch  canals  into  every  part  of  the  country, 
in  a  way  to  prove  them  affiftants  rather  than ' 
oppofers  of  the  canals  which  are  already 
conftrudled,  we  fliall  find  that  the  moderate 
labour  of  thefe  115,000  middle  fizcd  per- 
fons  (if  it  could  either  be  compelled  or  in- 
duced], would  feed  no  lefs  t^an  341  miles 
of  fmall  canals  per  day ;  or  the  greater  quan- 
tity 
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tity  of  511   miles  if  large   men  were  cm- 
ployed  :  for,   if  we  fuppofe  three  feet  deep 
throughout,  and  a  proportionate  width  to  be' 
fufficient  for  this  kind  of  conveyance,  calcu- 
lated to  extend  into  and  fertilize  the  remoteft' 
comers  of  the  ifland,   there  will  be  about 
three  cubic  yards  of  water  required  for  each 
lineal  yard  of  canal ;  which  is  five  thoufand 
two  hundred  and  eighty  yards  to  each  mile. 
And  if  ii^jOCXD  idlers,  of  the  fmaller  weight, 
are  fuppofed  to  work  two  pumps  to  each 
man  they  will  fupply  1,804,882  cubic  yards, 
or  341   miles,   in  nine   hours.     But  if  the 
greater  fized  men  are  employed  in  the  fame 
wheel,  they  will  be  able  to  work  three  pumps 
to  each  man ;  and  confequently  add  fifty  pef  \ 
cent,  which  is  511   miles   of  fmall  canal 
water  per  day:  a  fupply,  which  after  once 
being  full,  would  probably  reinftate  the  ab- 
forption  and  exhalation  of  the  largeil  canal 
in  the  kingdom,  to  the  whole  extent  of  that 
diftance. 

Much  more  than  this  might  be  performed 
with  the  rotary  pumps  of  Medhurft,  Dixie, 
and  Mapleftone,  &c.  in  their  prefent  im- 
proved ftate,  of  which  I  may  in  future  have 
occafion  to  fay  more ;  and  there  are  many 
other  methods  far  preferable  to  my  example. 

The 
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The  (pecimens  I  have  given  in  the  cale  of 
water  to  be  raifed  by  the  common  pump, 
may  fufficicntly  demonftrate  the  capacity   of 
this  fpare  power  of  the  nation  for  taany  other 
'  works  in  various  parts  of  the  kingdom.    But 
it  refts  with  the  wifdom  of  the  Legiflature  to 
draw  fuch  inferences  from  this  fketdh^   as 
they  may  think  interefting  to  their  confti- 
tuents. 


A  Plan  for  raifmg  the  Supply  of  Water ^ 
which  is  delivered  from  the  Mains  to  the 
feveral  Houfes  in   Bedford  Square  for 
.   their  Ufe  in  houfehold  and  culinary  Pur* 
pojes,  up  to  the  Roofs  of  the /aid  Houfes/ 
for  retaining  the  faid  Water  in  Cifierns^ 
formed  in  the  refpeElive  Roofs ^  fo  as  to 
he  ready  at  Hand  in  cafe  of  Fire ;  and 
for  delivering  fifty  Gallons  thereof  per 
Lay  per  Houfe,  in  a  pure  tranfparent . 
State y  obtained  by  the  Ufe  of  a  filtrating 
Medium^  refembling  that  by  which  Na- 
ture ASls  in  the  clear efi  EmiJJion  of  Her 
Springs. 

It  is  prefumed  that  it  will  be  needlefs  to 

introduce  this  fubjed  by  an  elaborate  notice 

of 
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of  the  great  advantages  which  arife  from  an 
eafy  command  of  water  for  culinary  and 
houfehold  occafions;  nor  will  it  be  necef-» 
fary,  in  this  place,  to  eftimate  the  cheapeft 
means.  It  will  be  fuiHcient  if  it  it  demon^* 
ftrated  by  an  approximate  eftimate,  ground- 
ed on  the  adual  prices  which  may  be  now 
engaged  in  contratl,  that  it  is  a  matter  of 
comparatively  cheap  purchafe  to  attain  a 
command  of  water  ready  to  extinguifii  fire, 
to  wa(h  and  fcour  the  houfe  without  the 
labour  of  carriage  up  flairs,  to  promote  an 
univerfal  cleanlinefs,  and  to  fecure  health 
and  comfort  in  a  greater  degree  than  can  be 
expected  from  the  ordinary  uie  of  water 
charged  with  impurities  and  animalcula,  and 
producing  the  dire  effedts  of  gravel  and  idone 
on  the  human  conftitution. 

Bedford  Square  is  underftood  to  contain 
£fty*two  houiies,  whofe  fronts  occupy  an 
average  of  thirty  feet  each,  depths  an  average 
of  fifty  feet  each,  and  heights  about  feventy- 
five  feet. 

There  are  five  ftreets  that  enter  this  fquare^ 
viz. 

4 

1.  Gower-ftreet. 
.'  2.  A  new  ftreet  leading  to  the  Duke  of 
Bedford's  grounds. 

t  3-  Charlotte- 
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3.  Charlotte-ftreet. 

4.  Caroline-ftreet. 

5.  Bedford-ftreet. 

If  we  allow  thefe  ftreets  to  occupy  an 
average  of  70  feet  each,  they  will  extend  in 
all  350  feet  on  the  fide  lines  of  the  fquare ; 
and  if  we  add  to  this  fum  52  houfes  of  30 
feet  each,  reaching  1560  feet  more  along 
the  fide  lines  of  the  fquare,  it  will  make  the 
whole  circumference  of  the  fquare  amount  to 
1910  feet,  or  477^^  feet  diameter,  or  per 
fide. 

-  Now  having  ftated  thefe  dimenfions,  it 
follows  to  premife  that  two  methods  are 
prefented,  whereby  with  the  help  of  ma- 
chinery, to  be  moved  by  wind,  by  flieam,  or 
by  animal  power,  it  is  poffible  to  diftribute 
water  from  an  ornamental  building  erefted 
in  the  centre  of  the  fquare,  into  the  tops  or 
roofs  of  every  houfe  at  a  very  moderate  ex- 
pence  ;  more  efpecially  when  the  combina- 
tion of  power  and  fyftem  are  applied  to  the 
operation. 

Thefe  methods  are : 

1.  By  means  of  an  elevated  tower,  and 
.   chain,  or  forcing  pumps. 

2.  By  means  of  a  receiver  and  diftributor, 
affifted  by  an  air  veffel. 

The 
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The  firft  of  thcfe  might  be  conftruAed  in 
the  form  of  a  haval  column  fimilar  to  the  mo- 
Tmmenf  near  London  Bridge,  a  tower,  an  obc- 
"Kflc^  or  a  pagoda,  whdfc  height  muft  be  at  leaft 
*qual  to  that  of  the  houfes  in  the  fquare ; 
and  thj5  btrildlng  required  for  the  moving 
powers  might  either  form  a  part  of  the  pile 
or  be  funk  below  the  level  line  of  the  gfafs 
plat,  fo  as  to  impede  no  obftacle  in  the 
profpe(5l. 

The  fecond  method  (being  independent  of 
height),  might  be  confined  within  the  fpace 
and  form  of  a  proportionate  fized  temple  of 
pleafure ;  and  it  would  be  eafy  to  mold  the 
air-veffel  of  the  diftributor  in  the  fhape  of  a 
handfome  and  uf<£ful  ilatiie,  far  better  than  a 
ftatue  merely  ornamental.  In  this  cafe  the 
horfes  required  to  fill  the  main  pipes^  would 
work  wholly .  out  of  fight  in  a  building  be- 
neath the  level  of  the  furfaeei  and  encircled 
by  an  iron  rail,  adding  beauty  to  the  temple 
within  it,  which  might  be  accommodated 
with  feats* 

I  will  endeavour  to  make  an  approximate 
computation  of  the  ^^xpence  according  to 
each  of  the  fcvcral  methods ;  but  previoufly 
it  is  to  be  obferved,  that  by  the  firft  pro- 
pofed  method,  the  eafy  labour  of  two  horfes 

Cc  and 
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and  a  boy  for  one  quarter  of  an. hour  c^ch 
and  every  morning  will  be  found  fully  com- 
petent to  fupply  each  houfe  with  one  hun- 
dred gallons  of  water,  elevated  into  its  fum- 
mit  refervoir ;  from  whence  the  diflribution 
is  both  fimple  and  at  option,  according  to 
fancy  and  the  diftributive  arrangement  of  the 
pipes  which  communicate  to  the  feveral 
apartments  below  the  refcrvoirs. 

Agreable  to  the  method  which  embraces 
the  iimple  fountain  principle,  the  water  muft 
be  firll  elevated  into  the  refervoir  of  the 
tower  or  pagoda,  and  from  thence,  by  means 
of  communicating  pipes,  it  may  be  made 
to  find  its  own  level  on  the  top  of  any  and 
•every  houfe  in  the  fquare;  and  it  may  be 
communicated  along  the  roofs  of  the  boufes 
to  the  fummit  cifterns  of  each  refpcftively, 
either  in  an  open  channel,  or  in  a  clofe 
leaden  pipe  with  proper  air-tubes,  &c*  In 
this  point,  indeed,  the  cifterns  may  be  fo 

■ 

conftrudled  as  to  be  capable  of  difchkrging 
their  whole  contents  of  water  fuddenly  into 
the  flames  of  any  houfe  which  might  hap- 
pen to  take  fire. 

There  can  be  no  invariable  rule  adopted 
for  calculating  the  coft  of  the  pipes  below ; 
becaufe  this  muft  depend  on  the  pleafuic  of 

the 
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the  party,  in  regard  to  the  diftributive  ar- 
Jangements  which  are  preferred  in  the  eco- 
nomy of  the  feveral  families.  And  the  lef- 
fening  of  expence  will  partly  depend  alfo  on 
the  fpirit  of  unanimity  and  acconimodation 
.which  prevails  throughout  the  neighbour- 
hood; for  if  any  one  or  more  of  the  pro- 
prietors choofe  to  decline  their  quota  of  the 
expence  in  the  general  work,  it,  can  be  no 
reafon  for  any  inhofpitablc  objedlions  to  per- 
mitting the  pipe  to  pafs  over  the  roof  of 
fuch  houfe  to  the  accommodation  of  the  next 
neighbour. 

The  expence  of  the  central  building,  in 
this  cafe,  is  entirely  a  contingent  matter,  and 
depends  wholly  on  the  will  of  the  parties 
concerned,  and  the  degree  of  ornament  they 
are  inclined  to  beftow  on  the  fquarc. 

The  works  which  come  under  the  more 
particular  notice  of  a  civil  engineer  are  mat- 
ters of  regular  calculation,  which  depend  on 
the  nature  of  the  premifes,  the  degree  of 
elevation,  and  the  quantity  of  water  to  be 
raifed  in  a  given  time.  If  "we  allow  each 
family  to  confume  one  hundred  gallons!  of 
water  per  day,  on  an  average,  the  quantity 
demanded  will  be  5*200  gallons  per  day; 
the  elevation   75  feet;   and   the  length  of 

C  c  2  main 
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main  pipe  will  be  equal  to  five  femr-diamc* 
tcrs  of  the  fquare,  or  about  35a  yards,  if 
we  dedu(ft  the  width  of  the  areas  which 
ferve  as  front  yards  to  thehoufes.  One-fifth 
of  this  pipe  being  defigned  to  let  the  water 
into  the  lower  level,  bafin,  or  refervoir  in 
the  centre  of  the  fquare,  from  the  main 
pipes  of  the  public  water- works,  fhould  be 
equal  in  diameter  to  thofe  pipes  which  I  fup- 
pofe  to  be  four  inches. 

If  we  allow  the  column  of  water,  which 
will  be  thus  contained  in  the  afcending  pipe, 
to  have  an  elevation  ot  80  feet,  (for  we 
Ihould  add  a  few  feet  for  fafety's  fake)  its 
weight  will  be  about  4361b.  avoirjiupoife; 
which,  together  with  the  fri(3ion  of  the 
water  afting  on  the  pipe  and  the  moving 
machinery,  is  the  refiftance  to  be  overcome' 
by  the  two  horfes,  whofe  ftrcngth  is  to  be 
applied  to  the  beam  or  lever. 

On  Dixie  and  Mapleftonc's  machine, 
the  refiftance  againft  the  rifing  water  will 
be  little  more  than  that  of  the  common 
atmofphere  prefling  againft  the  buckets ;  for 
thefe,  being  fixed  on  an  endlcfs  ftrap  of 
chain  or  ropes,  which  pafles  in  conftant  ro- 
tatory motion,  will  always  '  baltmcc  each 
other. 

If 
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If  we  allow  the  lever,  to  which  the  horfes 
are  fixed,  to  make  good  a  diameter  of  26 
feet  8  inches,  from  centre  to  centre  of  the 
horfe  path,  the  circumference  of  the  leve- 
rage will  be  80  feet ;  which  is  exactly  the 
pitch  of  the  afcending  main  or  elevation 
which  we  have  adopted :  and,  if  the  buck* 
cts  moved  only  at  the  flower  rate  at  which 
the  horfes  walk  (which  buckets  I  will  fup- 
pofe  to  be  of  equal  contents  to  the  four-inch 
main  pipe  before  ftated)  there  would  be 
4361b.  avoirdupoife  weight  of  water  or 
-  thereabouts,  which,  at  81b;  per  galk>n,  is 
5 4|- gallons,  difcharged  into  the  upper  cif- 
tem  for  each  time  which  the  horfes  walk 
round  the  circle;  making  ^  difcharge  of 
3564  gallons  of  water  for  one  mile  walking 
of  the  horfes :  this,  at  the  rate  of  two  miles 
■per  morning,  would  do  more  than  fupply 
each  houfe  with  lOD  gallons,  and  allow  am* 
ply  for  waftage. 

But  as  this  would  be  a  method  of  railing 
water  by  a  very  tedious  procefs,  compared 
with  what  is  praAicable,  let  us  fuppofe  the 
drum,  pin,  or  fprocket  wheel,  round  which 
the  endlefs  ilrap  revolves,  to  be  2  feet  8 
inches  diameter,  and  it  will  require  10  revo- 
lutions of  this  wheel  to  one  revolution  of 

C  c  3  the 
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the  endlefs  flrap  which  is  loldcd  with  buck-r 
CBS.     And,  if  the  cog  wheel,  which  is  fixect 
on  the  perpendicular  fhaft  into  which  the 
lever  or  beam  is  framed,  has  four  times  the 
number  of  cogs  which  the  drum  or  fprocket 
wheel  has  fpurs  or  rounds,   the.  fame  two 
horfes  and  boy  will  be  fully  competent  to 
fupplying  alj  the  houfes  in  Bedford  Square 
with  XQO  gallons  per  day  each  by  light  work 
for  one  quarter  of  an  hour  each  day ;  which 
labour  might  be  performed,  in  routine,  by 
the  carriage  horfts^  as  a  morning's  exercife  ; 
and  would  reduce  the  expence  of  boy  an4 
horfes  to  a  total  faving  of  this  item. 

The  coft  in  this  w^y  would  be  apprpxi: 
mate  to  the  follo^ying 

EJlimate :. 

Elm  pipes.  £,^   jt.    d. 

350  yards  of  elm  main  pipe, 

4inches  diameter,  at  2S.6d.         43  15    o 
Laying  dowil   ditto  350,  at 

6d.  per  yard  -   "    -  8  15     (> 

Joints',  &c,  at  1  foot  per  joint, 

10  yards,  at  2s.  6d.  -  150 

Cartage,  350  yards,  at  2d.  2  i8    4 

Carried  forward      £.^6  13    4 

•  Leaden 
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Brought  forward      £'^S  13    4 

Leaden  pipes. 

» 

320  feet  2-inch  afcending pipe, 

at  7s.  per  yard        -        -*        37  16  .  8.  " 
lOOQ  fe?t  i-inch  diflributing 

ditto,  at  3s.  per  yard         -        50    o     O 
5500  feet  half-ii)ch  defccnd- 

ing  ditto,  at  2S.. per  yard  183    6     8 

Soldering  jointS/fay   10  per 

hbufe,  520,  at  2S.  -?         52     00 

Balls    and    cocks,    fay    each 
^haufe^L,       -        -       -.       260    o    o 
52   fummit  cifterns,  each  6 

feet  every  fide,  being   180 

fquajce  feet  each ,  in  all  9360 
_  fe5t,  jit  71b.  per  foot,  is 

585   cwt.  at  iL   losl  per 

cwt.  inclufive        — .        -r      877*  XO    o 
1  Refervoir,  1 80  fquare  feet, 

at  71b.  per  foot,  1 1  cwt.  1 

qr.  at  305^  -  -         16  17     6 

320   feet   2*inch   defcending 

pipe,  at  7s.  per  yard        -        37  16    8 

'  ■         ■/■'■' 

Carried  forward      jC-*572    o  10 
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Broyght  forward    £'•1572     o    lO 

[Millwright's  work. 

Horfe  mill  for  2  horfes  com- 
pkte,  30  feet  in  diameter, 
at  4I.  per  foot  per  cuftom         120    0-^<i^ 


*       4 


Dixie  and  Maplefion^^  machine. 

» -  .  '  ♦ 

Buckets  and  chain  complete^  ^  .  - 

80  feet  perpend,  at  los.  40    o  .  O 

Extra  work  and  fixing     "  '-        16    op 

1742    o  10 

Allow    for    wooden    work, 

tower,  &c,  -  -      257  19 '  2 

,  - '  -    •  -  - 

Drawings,  labour,    and  con*  '   <* 

tifigertcics,  20  per  cent.  400    b    o 

Four  filtering  machines,  each  !    . 

25I  •*         -  -  ^  100  /\6    0 


£^.2500    o'  0 
Engineer  and  fuperintendants, 
5  per  cent.  --         '  -      250    o    0 


i«Mk 


Total    j^.2750    o    0 
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It  will  be  liere  oMcrved,  that  I  have  al- 
lowed a  lar|;e*'eilirndte,  and  have  perhajps 
computed  a  tetal-  expcnce  greatly  beyond 
that  which  would  be  fufficient;  and  fot 
^ich  a  regular  feirtift  or  pradical  engineer 
ip^uld  engage  to  perform  the  work.'  I  am 
aware •  of  this 'circumftance,  and  have  only 
to  Y*piy  to- if;  that  it  feeras  to  be  often  found 
that  etigineers  ' i^gage  f<ii*aiuHv,  in- theory*; 
which  is  found  'Very  inadequate  in  pra<5bicei 

afid  it  feemsi  therefore  better  to  ftllqw  roundly 

» 

at  ifibrft,  and  let  the  proprietory  if  he  is  dif- 
appointed^at  dll^  'be  at  Icaft  very  agreeably 
difappointed.  V  .     '' 

-  In' .addition  to  the  'advantages  Which  are 
piion)i&d^  bythas  fyftim;  to  bowfeh^ld  and 
culinary  acoommodation,  there  art  tt^ny  in-^ 
ftances  in  which  fuch  a*  command  of '  water 
as  is  here  contemplate  May  be'^ppliad  t^ 
OW' gratincatiCfi  in  luxurious  ii^dulgencies: 
baths  may  be  thua  eafily  and  cheaply  t^otii* 
firuded  in  the  clo(ets  of  our  bedchjainbers, 
and^  health,  fh^ngth,^  and  ckanlinlefs  be 
thereby  greatly  promoted.  Fifh  pond«  may 
be  thjis  contrived  for  the  accommodafioh  of 
private  families,  while  the  conftafit  dripping 
of  water  may  be  imde  to  cool  and  purify  the 
air  by  meilas  ^-evaporation^  arid  a  gentle 

:.  »  breeze 
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breeze  may  be  created  in  the  tnid^day  heat 
by  the  adtion  of  a  dinner  fan,  to  which  the 
water  may  give  a  mechanic^  motion  tbfit  can. 
be  governed  at  wilL  ' 

The  grafs  plat  in  the  fquare  can  be.eafiljr 
irrigated  from  the  fame  refource;  and,  by 
pafling  a  pipe  round  the  top  rail  of  the  iron 
inclofure  (at  an  additional  expence)  the  bor-- 
dering.  fhrubbery  can  be  regularly  watered 
with  little  trouble ;  while  the  Spanifh  me-r 
thod  of  applying  the  perforated  tube  may 
be  alfo  adopted  to  lay  the  duft  of  the  fur-r 
rounding  pavement •  In  ihortt  there  can  be 
no  doubt  that  many  ineftimable  benefits  may* 
be  derived  from  fuch  4  fyftem:  the  diffi- 
culty, perhaps,  is  to  find  a  popular  mode  of 
adopting  meafures  of  public  benefit,  which 
fliall  obviate  the  oppofition  of  party  intc- 
terefts,  and  the  inertnefs  .of  an  enterprise 
which  is  left  to  the  office  of  every  body  and 
nobody.  If  fomebody  would  but  ftep  for- 
ward and  be  active,  there  f^ems  to  be  no 
great  doubt  that  the  field  itifelf  niay  be  rm^ 
dered  interefling  to  all ;  and  that  when  once 
the  refult  is  demonftrated  by  the  experience 
of  the  fcite  which  I  have  chofen,  for  fake 
of  a  central  example,  this  fyftem  of  houfe- 
hold  economy,  which  Bedford  Square  ftisili 

2  have 
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have  then. adopted,  will  emanate  from  thenc§ 
into  all  the  fquatQS  and  ftreets  qf  the  metro- 
polis, and  rchder  its  influence  a  common 
bleffing,  by  difFufing  its  general  fpiric 
throughout  th$  feyeral  water-works  of  this 
populous  city.     . 

Of  'Watering  and  wajhing  Roads. 

The  following  accounts  of.  watering  and 
waihing  roads  are  publiftied  lately  in  the 
Second  Volume  of  Communications  to  the 
Board  of  Agriculture,  by  Mr.  Wright  of 
Chelfea,  and  Mr.  Ellis.  Mr.  Wright  fays, 
**  The  roads  that  are  watered  in  the  neigh- 
bourhood of  London  by  truftees*,  do  not 
extend  rnore  than  three  miles,  excepting  the 
Brentford  trqft,  which  extends  to  Smallbury 
Green,  near  Hounflow. 
.  *.*  The  watering  roads  is  a  complicated 
bufinefs,  fome  being  done  by  an  additional 
toll  from  Lady  May  till  Michaelmas ;  others 
by  an  afleflment  on  the  inhabitants.  No 
turnpike  truft  waters  except  it  is  fpecially 
expreffed  in  the  ad:  of  Parliament.  The 
truftees  of  Kenfington  and  Brentford  have 
their  roads  done  by  hire;  they  have  pumps 
fixed,  which  is  attended  with  confiderable 

*  Many  roads  iji  the  vicinage  of  London  are  watered 
at  the  expence  of  the  inhabitants. 

expence, 
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tyrptnce^    and    water  carts  of  their  own. 
The  hories  ahd  men  work  by  the  day ;  and 
ftt  *hc  neareft   calculation  I  can  make,    it 
cofts  6s.  6d.  per  mile,  every  day  they  water^ 
for  the  mtn  and  horfes.     The  truftees  of 
Iflington  keep  teams  of  their  own,  which 
are  conftantly  emplpyed  in  leading  gravel  or 
watering  the  roads ;  and  they  find  this  mode 
cheaper  and  more  convenient.     Thofe  roads 
that  are .  watered  by  an  affeffmeht  on  the  in* 
fiabitants '  are  fnoftly  donfe  by  contKKa:.     I 
atn  of  opinion,  that  the  niode  of  watering 
roads  might  be  improved ;  the  method  now 
followed  muft  in  fome  degree  injure  them* 
The*  carts  arc  drawn  by- one  horiij,  which 
has  6ot  llrength  fufficieiit  to  pull  fo  weighty 
a  machine,  laden  with 'water/ but  is  obliged 
to  reft  two  or  three  times  before  the  cart  is 
empty;  whicli  caufes  torrents  of  water  to 
reft  en  thofe  parts  of  the  roads,  and  occafions 
?hc  holes  and  chafms  that  may  be  feen  in  all 
roadsthat  are  watered.     The  water  carts,  in 
ttry  opinion,  fhould  be  drawn  by  two  horfcs 
to  go  a  regular  pace,  that  the  roads  might 
have  an  equal  quantity  of  water  i  the  trough 
or  cullender  at  the  tail  of  the  cart  is  too  far 
from  the  ground,  and  the  confequence  is^ 
the  water  comes  with  too  much  force  on  the 

roads, 


'     ^ 


roads,  which  ifs  in 'part  the  caufe  of  thofe 
holes  before  mentioned.  I  am  of  opinion 
that  a  cullender  might  be  contrived  at  .the 
bottom  of  the  cart,  and  nearer  the  ground, 
which  would  water  the  road$  rtiore  regu- 
larly, and  might  be  flopped  entirely  when 
necefl&ry.  I  dif^r  in  opinion  with -many 
refpe^fting  watering  roads,  and  think  it  ad- 
vantageous, provided  the  roads  be  kept  ckan« 
When  roads  are  moiftened  by  a  (hower  of 
rain ,  or  a  water  cart,  the  perpetual  preffurc 
of  the  broad-wheeled  waggons  muft  bind 
and  firm  them ;  and  the  narrow-wheeled 
carriages  at  thaty  feafon  of  the  year  do  not. 
remain  on  the  ground  a  fufhcieixt  time  to 
injure  them.  If  the  rciads  were  well  cleaned 
in  the  fpring,  and  the  dirt  and  dxifl  carted 
off,  a  fmall  quantity  of  water  would  make 
them  pleafant,  without  injuring  them;  but 
according  to  the  prefent  pracflice,  the  duft 
or  mud  is  raked  in  heaps  on  the  fides  of 
the  roads ;  there  it  lies  to  be  con  fumed  and 
blown  about,  which  annoys  bo*h  travellers 
and  thofe  who  Jive  in  the  reighbourhoc:!. 

The  wateritig  of  roads  is  fo  ircidrnlnl  an 
undertaking,  that  najudvrment  c\7?i  be  {orrntd 
of  the  expeace,  but  by  the  mile.  If  the 
repairing  of  roads  AV<;rc.  farmed,  the  wafer- 
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ing.  would    require   but  a  fmall   expcncc; 
compared  to  what  it  tofts  truftees.     A  con- 
traftor  would  haVe  the   benefit   of  all  the 
accidental  fhowers   which   happen   at   this 
feafon,  and  no  time  would  be  loft,  as  his 
men  and  teams  would  be  ready  for  any  othci" 
kind  of  employ,  when  not  wanted  on  the 
roads,    Truftees  moftly  pay  for  the  whole 
day,  if  the  teams  only  work  a  few  hours^ 
1  can  only  add,  that  the  principal  caufe  of 
fo  much  dirt  and  duft  is  occafioned,  not  by 
watering,  but  by  laying  on  too  large  a  quan- 

:  tity  of  gravel  at  an  improper  feafon  of  the 
year,  namely,  the  fummer,  which  does  not 
bind,  and  is  foon  ground  down  to  duft, 

**  It  might  not  be  improper  to  have  an 
experiment  tried  in  Hyde  Park,  where  there 
is  abundance  of  water  to  be  had,  and  where 

.  laying  the  duft  would  contribute  fo  much  to 
the  health  of  the  individuals  of  the  metro- 
polis. Let  proper  carts  be  conftrudted,  with 
a  cullender  at  the  bottom  of  the  cart,  fo  that 
the  water  could  not  come  out  with  fuch 
force,  and  it  might  be  ftopped  at  once,  when 
they  turn,  or  when  the  watering  is  not  ne- 
'  ceflary.  Let  there  be  two  horfes  inftead  of 
one,  as  it  is  too  heavy  a  load  for  ond  horfe 

when  the  cart  is  at  all  full;  and  let  theiri 

water 
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water  twjce  a  day,  at  four  in  the  morning, 
and  at  eleven,  when  the  weather  requires  its 
and  it  will  foon  be  founds  that  a  fmall  quan- 
tity will  not^  injure  them ;  on  the  contrary, 
will  bind  the- gravel,  if  it  has  been  laid  oi;i 
in  autumn/* 

Mr.  Ellis  has  added  the  following  rc- 
maiks:  ''Roads  upon  which  traffic  is  con- 
iiderable,  and  the  materials  for  niending  not 
of  the  hardefl  quality,  are  apt  to  be  ex- 
tremely dufly  in  fummcr,  and  loaded  with 
mud  in  winter.  The  ufual  method  of  clean- 
ing them  has  been  by  fcraping;  but  to  this 
mode  there  is  a  material  objedtion,  that 
much  gravel  is  carted  away,  as  it  is  not  eafy 
to  feparate  the  ftones  which  arc  ground  down 
from  thofe  which  are  only  broken.  The' 
expence  of  thus  cleaning  is  alfo  confiderable. 
Thefe  evils  occafion  another,  that  of  wafh- 
ing  away  the  mud;  this  has  been  found 
cheaper,  more  efFedtual,  and  takes  off  only 
the  particles  ground  too  fmall  to  be  ufefuL 
But  it  can  be  applied  only  in  certain  fitua- 
tions :  there  muft  be  a  declivity  to  prevent 
the  water  ftagnating;  it  fhould  run  freely, 
but  not  with  too  great  rapidity.  Where 
brooks  and  flreams  cannot  be  turned  in, 
which  is  often  the  cafe,  refervoirs  by  the  fide 

of 
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of  the  rbadanfwcf  the  purjp/ofe,  if  prepared 
with  attention* "      ^'      a    .':/^;.   * 

r 

I  beg  Icavt  to  kidcf  to  f hefc  fdtxiarks,  th^t  if 
the  plan  of  national  irrigitton'  which  I  have 
herein  fuggeflcd  Ihould  be  adopted,  I  can 
fee  no  reafon  why  the  department  for  water- 
ing ftimpike  roads  fhould  not  form  a  branch 
of  the  pubhc  fyftem ;  '  nor  do  I  apprehend 
that  the  expence  of  irrigating  the  roads  hy 
the  means  of  perforated  pipes  would  ulti- 
mately refult  in  other  than  a  faving  of  pub- 
lic economy. 

♦  The  fiibjoined  note  is  added  to  this  paper  by  the 
Board  of  Agriculture :  ■  '  ^ 

*^  Thefe  hints  are  prefeated,  that  the  Board  may  (hew 
their  attention  has  been  given  to  every  circumftanee  con- 
cerning the  roads  of  the  kingdom,  relative  to  which  any 
communications  have  been  made  to  them«  It  ^oxild  be 
extremely  defirable,  to  have  more  complete.  infoCTnation 
on  the  fubjeft  of  watering  and  wafliing  roads,  from  fome 
of  their  intelligent  correfpondents,  who  have  paid  par- 
ticular attention  to  thofc  fubjtfts. 
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Circular  Letter  from  the  Board  of  AgrU, 
culture  oh  the  SubjeEl  of  Irrigation  ;  to-- 
gether  with  Remarks  thereon^  extroMed 
from  a  Letter  written  to  the  Board 
on  that  SubjeEt  by  an  intelligent  En^ 
gineer. 

Howfoevcr  extraordinary  it  may  appear, 
that  ^  man  feeking  knowledge  on  the  fub« 
jciSt  of  irrigation,  and  leaving  no  ftone  un- 
turned which  might  promife  to  afford  it,  (as 
I  trufl  the  numerous  authorities  cited  will 
tcftify)  (hould  have  omitted  till  the  laft  that 
which  many  would  fuppofe  policy  alone 
would  have  dilated  for  the  foundation  o£ 
his  work ;  yet  it  is  certainly  not  lefs  extra- 
ordinary  than  true,  that  notwithflanding  I 
have  had  repeated  interviews  lyith  Sit  John 
Sinclair  himfelf,  and  feveral  others  of  the 
moft  refpe&able  inveftigators  on  this  topic, 
and  to  whofe  liberal  references  and  commu- 
nications I  am  very  greatly  indebted,  yet  I 
have  never  been  able  to  ftumhle  on  the  fol- 
lowing papers  till  my  book  was  completed 

D  d  .        "P 
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up  to  the  page  where  I  now  infert  them; 
This  will  appear  poflibly  ftill  more  ftrange. 
and  may  perhaps  be  afcribed  to  the  modeft 
taciturnity  of  that  indefatigable  friend  to 
agriculture,  when  it  is  known  that  he  had 
paid  a  very  early  attention  to  the  fubjetJJ:, 
and  that  he  did  not  omit  to  notice  it  in  the 
third  article  of  the  fummary  conclufion  of 
his  papers  concerning  the  origin  of  thc'Board 
of  Agriculture,  in  the  following  words  * : 

**  Another  feparate  head  of  inquiry,  and 
fourcc  of  incredible  wealth,  is,  the  riches 
to  be  derived  from  the  ftreams,  rivers,  ca- 
nals, and  inland  navigations,  coafts,  and 
fiflieries  of  the  kingdom.  That  many  addi- 
tional millions  per  annum  might  be  obtained 
by  a  proper  attention  to  thofe  unbounded 
fources  of  national  riches,  can  hardly  be 
queftioned.  '  By  extending  inland  naviga- 
tion, by  improving  the '  harbours  on  our 
coafts,  and  by  carry inpr  our  fisheries  to  the 
height  of  which  they  ard  capable,  -  it  is  itn- 
poffible  to  fay  what  additional  treafures  might 
not  be  accumulated.     That,  however,  muft 


*  Communications  to  the  Board  of  Agriculture,  Vol. 
!•  p.  Ixxviii. 
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entirely  depend  on  our  making  the  ncceflaiy 
iii'iuirics,  and  following  up  a  regular  fyftcm 
of   improvement.'* 

Thinking  it  ncceflary  to  call  the  attention 
^f  the  comiViunity  to  the  advantages  of  ap^ 
plyini];  wafte  water  fi;om  the  canals  to  the 
purpofes  of  irrigation,  he  has  alfo  fubjoined 
the  f(^llowing  circular  letter,  with  remarks 
made  in  anfvver  to  it  by  an  experienced  en- 


gmecr. 


Circular  Letter  to  the  Canal  Companies. 


"  I  am  requcfted  by  the  Board  of  Agri- 
culture to  fubmit  to  your  confidcration  a 
fubjeft  of  confidcrable  national  importance, 
.  that  of  applying  navigable  canals  to  the 
purpofe  of  irrigating  or  watering  land. 
We  have  every  reafon  to  believe,  that  the 
canals  already  formed,  or  now  forming, 
might  be  made  applicable  to  this  very  ma- 
terial ufe,  without  any  injury  to  their  com- 
mon  deftinatioa;  for  though  it  might  not  be 
proper  in  many  cafes  to  fpare  water  in  fum- 
^  D  d  2  mer,' 
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mer,  yet  in  winter  and  fpring,  whea  xnoft  \ 
abundant,  and.leaft  eifential  to  navigation^ 
its  utility,  if  thrown  on  the  adjacent  "^lands^ 
would  be  ind ifpu table ;  and  by  this  means  a. 
confiderable  revenue  might  accrue  to  the 
owners  of  canals,  by  granting  certain  quan- 
tities of  water,  weekly  or  monthly,  to  the 
proprietors  of  the  adjacent  ground,  and  infi- 
nitely to  the  advantage  of  the  public. 

/*  Should  this  idea  meet  with  your  appro* 
batiofi,  the  Board  would  apply  for  a  general 
aft  of  Parliament,  to  permit  the  proprietors 
of  canals  to  make  this  ufe  of  their  wade 
water,  and  for  any  other  general  regulations 
refpedling  canals  which  may  be  thought  ne- 
ceflary,  and  which  you  might  have  the  good- 
nefs  to  fuggeft.  The  adt  might  pafs  fo  early, 
that  it  might  be  in  your  power,  in  the  courfe 
of  the  enfuing  winter,  to  try  experiments 
on  the  pradicability  of  the  meafure.  En- 
gineers, (killed  both  in  navigation  and  irri- 
gation, would  foon  afcertain  what  quantity 
of  water  could  be  fpared  from  each  canal, 
at  the  different  feafbns  of  the  year,  and  the 
extent  of  land  over  which  it  might  be  con- 
veyed. It  may  not  be  improper  to  inform 
you,  that  this  ufe  of  navigable  canals  has 

loqi 


BOARD    OP   AGRICtTLTTJRE.  405- 

long  been  common,  and  carried  to  a  confi- 
derable  extent  in  the  Milanefe,  where  the 
rents  paid  for  water  thus  taken  have  in  fome 
cafes  equalled  the  ^xpence  of  forming  the 
navigation ;  that  this  plan  has  rendered  that 
part  of  Italy  among  the  moft  fertile  and 
opulent  in  Europe,  and  contributed  more  to 
the  iniprovement  of  the  country  than  any 
other  idea  that  has  been  adopted.  It  is  from 
the  water  meadows  thus  obtained  that  the 
celebrated  Parmefan  cheefc  is  in  many  in- 
ftances  produced. 

^'  The  anxiety  felt  by  the  Board  of  Agri- 
culture for  extending  the  benefits  refult- 
ing  from  your  ufeful  undertakings  to  new 
objedls,  which  might  prove  equally  benefit 
cial  to  yourfelves  and  to  the  public  >  has 
occafioned  this  trouble  on  the  part  of^ 


**  Gentlemen,  &c. 


9> 
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ExtroB  of  a  Letter  from  an  intelligent 
Engineer  on  the  foregoing  SubJeB. 


•*  I  have  received  your  circular  letter  re* 
fped:ing  the  [plan  of  watering  of  land  by 
the  means  of  navigable  canals ;  on  which 
there  ought  only  to  be  one  opinion  as  to  its 
being  a  point  of  the  greateft  importance, 
which  could  have  come  under  the  confidera- 
tion  or  patronage  of  the  Board  of  Agricul- 
ture; and  if  any  obftacles  ihould  occur, 
they  muft  arife  from  prejudices  which  time 
will  wear  off;  for  that  fuch  a  rational  ap- 
plication  of  the  wafte  water  of  canals,  will 
at  one  period  or  another  take  place,  feems 
not  to  admit  of  a  doubt. 

*'  In  Europe,  the  improvements  of  the 
Milanefe  are  a  ftriking  inftance  of  the  fer- 
tility which  may  be  created  by  fuch  an 
application  of  the  wafte  water  of  canals ; 
and  if  any  thing  elfe  was  wanting  to  add 
to  this  conviftion,  the  economy  .of  the 
waters  of  the  Nile  may  be  produced  as 
another  inftance,  and  perhaps  even  a  more 
/Iriking  one  than  the  Milanefe ;  as  in  this 

laa 
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laft  cafe,  an  unrivalled  fertility  was  fpread 
over  the  fandy  waftcs  of  Egypt  and  the 
Thcbais,  and  even  over  the  fcorching  plains 
of  Lybia.  ^ 

**  The  lake  Moeris,  formed  as  a  refervoir 
in  the  bofom  of  barren  mountains,  is  a  fea- 
ture which  cannot  be  miftaken;  and  it  ought 
to  prove  a  ufeful  leffon  for  the  management 
of  rivers  in  general,  moft  of  which,  in 
fome  place  or  other,  may  be  treated  in  the 
fame  way:  the  excefs  of  floods  may  be 
drawn  off,  and  in  dry  feafons  water  may  be 
ifTued  for  the  ufe  of  navigations  of  the  lame 
rivers,  for  the  working  of  mills,  for  the 
purpofes  of  waJtering  land,  and  for  fupplying 
navigable  canals. 

**  The  very  lakes  which  now  exift  in  Great 
Britain  may  in  general,  and  at  a  very  mode- 
rate expence,  be  raifed  a  few  feet  above,  or 
drawn  off  a  few  feet  below,  their  ufual  le- 
vel; and  this,  upon  extenfive  furfaces, 
would  fupply  a  quantity  of  water  which 
would  produce  much  fertility  to  the  countries 
which  lie  below  that  level. 

A  general  furvey  of  the  kingdom,  diredfed 
fo  as  to  afcertain  the  comparative  levels  of 
its  fur  face,  would  be  a  very  necefTary'ftep 

towards 
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jtowards  the  general  management. of  w^teri 
and  this  furvey  (hould  be  made  with  great 
accuracy,  and  noting  the  leading  objects  and 
peculiar  advantages  and  difadvantages  in  each 
diftrid:,  with  their  relative  fituafions  as  to 
the  conne6ting  diftri<fls  ;  and  from  thefe  fe- 
parate  reports  and  furvcys  a  general  arrange- 
ment of  the  whole  might  take  place,  and 
many  ufeful  plans  be  pointed  out, 

**  In  general,  I  fhould  fufpedl  that  in  this 
bufinefs  there  are  evils  to  be  guarded  againft, 
and  which  are  likely  to  arife  from  two  very 
cppofite  clafles  of  people.  In  the  one  clafs 
may  perhaps  be  ranged  thofe  land-owners 
and  mill -owners,  whofe  minds  are  not  fuffi- 
crently  enlightened  as  to  be  fenfible  of  the 
general  utility  of  the  fcheme,  or  the  benefits 
which  muft  eventually  arife  to  themfelves  5 
and  they,  of  courfe,  will  be  averfe  to  fub- 
mitting  to  any  alterations  which  may  inter- 
fere with  the  water. 

••  And  the  other  clafs  will  confift  of  pro- 
jeftors  and  projecting  engineers,  who  may 
be  in  any  (hape  engaged  in  the  arranging  or' 
executing  this  plan,  and  who  being  wholly 
engroffed  with  new  fchemes,  may  be  led  to. 
depife  real  obftacles,  and  give  a  favourable 
complexion  to  impradicable  projeds* 

As 
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As  the  firft,  it  is  hopecf,  ^-iH  not  form  a 
majority  of  the  community,  an  aft  of  Par^ 
liatnint  will  remove  all  legal  obftrudions  as 
far  as  it  refpeds  them ;  arid  a  pcf feverancc 
in  repeating  caltfi  demonftrations,  and  the 
tfenfible  operation, of  the  fcheme  itfelf,  muft 
in  the  end  convince  them,  that  fo  for  from 
this  plan  proving^an  injury  X)y  injufticc,  that 
not  only  the  country  at  large  demands  it, 
but  that  they  will  be  benefited  individually ; 
indeed,  there  is  ho  reafon  but  their  own  ob- 
ftinicy,  why  fhdy  fliould  not'  be  benefited 
immedlafely,  and'  that  in  a  double  capacity ; 
becaufe,  as  canal  ftock  is  transferable  and 
fludtuating,  '  thefc  land-owners  and  milT- 
owners  may  bfecome  proprietors  of  the  canal 
navigations,  and  fo  receive  a  fhare  of  the 
advantages  arifing  from  this  diftribution  of 
water,  and  they  may  Kkewife,  in  this  way, 
have  a  voice  in  the  dircQion  of  its  operations, 

*^  And  befidcs  this,  canal  ftock  fecms  more 
than  auy  other  property  to  conned  the  ap. 
parfent  interefts  of  the  grcatcft  number  of 
individuals,  with  the  improvement  of  the 
land  and  maniifadures.  of  the  counties 
through  which  the  canals  pafs,  fince  it  is  in 
proportion  to  this  profperity  that  the  canal 
proprietors  can  receive  their  pecuniary  ad^ 

Ee  vantages^ 
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vantages  from. an  increaied  tonnage j  thus  a 
number  of  perfons  redding  in  diftapt  quar* 
ters  of  the  kingdom,  who  probably  CQuId 
never  have  becpme  lapd-^owners,  are.  in  this 
way  intimately  cpnnedled  with  the  improve- 
ment of  the  land,  &€♦     This  is  the  circum«- 
fiance  that  I  take  the  liberty  of  mentionin^^ 
more  at  length,  becaufe  I  dp  not  recoiled^ 
that  it  has  hitherto  been,  taken-  notice  of  ^ 
and  it  appears  to-me  pf  cpnfiderable  import'** 
ance,    I  have  for  ini^nce  obfervcd,  that  m 
a  certain  inland  canal  navigaUon,  where  there 
are  upwards  of  igoo  proprietors,  pnoft  of 
them  people  in  tolerable  circumftanQ^,  and 
in  trade,  and  refiding  in.  twplv^  counties  ^ 
that  all  of  them  are  looking  with  ajQ^piety.tQ 
the  increafing  produce  and  confuipption^of 
Chefliire,  Derbyfliire,  Montgomeryfhire,  and 
Shropfhire,  although,  if  it  had  not  been  for 
this  circumflance,  very  few  pf  them  would 
have  known  or  have  con(:erned  themfclves 
about  that  part  of  the  country, 

•*  With  regard  to  the  being  led  aftjray  hy 
proje(3:ors,  or  proje6ting  engineers,  this  nwy 
be  in  g  great  meafure  prevented  by  the  choice 
in  the  appointment  of  the  engineers  who 
are  to  take  the  furveys,  and.  the  Committee 
under  which  they  (hall  ad,  and  the  care  tp 

be 
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be  tak^n  in  the  comparing  and  arranging  the 
fcvdrai  reports  and  furveys,  and  many  of 
th*  "Members  of  the  Board  of  Agriculture 
will,  from  their  own  local  knowledge,  be 
enaMed  to  check  any  falfe  reprefentation. 

Before  I  difmifs  this  fubjeft,  I  feel  it  a 
duty  which  I  owe  to  inventive  talent,  and  to 
the  '  unpatronized   engineer,    of  felf-taught 
abilities,  to  take  fome  notice  of  a  hackneyed 
hatif  which  many   profeffional  men  have 
adopted  in  re{pt6i  to  the  profperity  of  Ge* 
fiius  ;  who  they  aff^d:  rather  to  confider  and 
treat  as  the  enemy  of  the  arts,  than  the  pa- 
rcnt<  of'  human  improvement,  and  of  all  the 
old  beaten-trade  knowledge  whichv  tuition 
and  time  has  been  able  to  beat  into  that  in** 
variable  fyftem,  the  ultimatum  of  their  ca- 
pacity.    Orte  would  fuppofe,  alfo,  from  the 
extreme  care  which  fome  are  wont  to  take  in 
their  cautions  concerning  the  public  interefts 
(permit  me  to  fay  a  little  out  of  their  path 
in  trade)   that  they   either   confidered   the 
Board  of  Agriculture  and  Parliament  as  a 
parcel  of  political  fchoolboys  fent  to  Lon* 
don  for  their  inftrudion ;  or  that  they  were 
diftruftful  of  their  own  ftrength:  had  for- 
got that  projection  is  the  fcience  which  alone 
can  complete  a  maderfhip  in  their  moll  ho^ 

Ee  2  nourablc 
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nourafale  profeilion,  and  gvft  theux  jbdrc^di 

or  perhaps'  their  good  luck  in  b^ing  hciretO' 

fo^  employed  by  men  who  were  either  too 

proud,  toowetdci  or  too  diilipated  to   look 

into  their  own  afl^rs^  had  induced  tbenn  to 

view  the  Board  of  Agriculture  as  cattle  of 

this  defcription^    I  can  only  fay,  tliat  qq  a 

review  of  thepremifes*  (let  what  wiU  have 

been  the  motive)  commcm  reaion  would  icem 

to  revolt  at  its  dictatorial  impudence^  and  its 

grovelling  ilUberality.    The  mi|^ty  work 

which  eftablifhed  this  grand  national  i^ftitur 

tion«  (from  which  all  the  world  have  (derivod 

extraordinary  light  and  benefit)  4iaa  ivHhtnf 

ielfiih ;  yet  $ir  John  $inclaijr»  whofe  unpb 

tailzied  9ea)  will  record  him  among  the  ba»« 

favors  qf  mmi  t^  (Ik  ktoft  period  of  tiqae 
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hg6      8,   line    5,  for  works,  read  works  cf 

^  ^» '  ^^^  Momsmtn^.  read  Moratian 

S5p  i3>  ^^^  waters,  read  wat^ 

75*  4*  ^'^^  irrigation,  read  irrigator 

no,  i>  for  to  lamented,  read  to  he  lamented 

si8^  10,  for  recommepds,  tta^iadfmfes 

129,  4,  for  culvers,  m^^  culverts 

^Z79  3>  for  dying,  nad^ying 

^55>  ^^f  ^^^  their,  read  ibe 

187,  1,  for  land,  xtad/and 

198,  23*  24,  for  that  all  elevated  countries  whicb^ 

read,  that  tbe  people,  of  all  elevated 

# 

countries  who 
^^Sp  3'  ^'^^  ^  Shadwell,  read  as  tbe  ShadweU 

211,  18,  for  let  sat,  reads  lets  at 
A20,  1,  (in  the  note)  for  Fanners,  read  Feima*s 

160,  10,  for  Weildale,  read  Wqftdak 

262,  14,  for  portage,  xtaA  portage 
358,  4i  for  Lumbeflon,  read  Lumberten 

S^5»  4>  for  nd,  read  and 

^67,  27,  for  characters,  read  cbaraikr 
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ADVERTISEMENT. 

Tie  Author  returns  bis  bejl  acknowledge- 

memts  to  thn/i  gfinthmfiti  nnhn  hani^  obligingly 

qffereJ  to  come  forward  with  atteftations  of 
the  fuccefs  they  have  had,  in  following  the 
direStions  given  in  former  editions  of  J  bis 
Work ;  but  hopes,  they  will  permit  him  to  de^ 
dine  their  obliging  offer  on  the  prefont  occa- 
Jion.  He  has  no  anxiety  on  this  head-,  and 
is  perfoSlly  fatisjied  to  leave  his  Treatifo^  as 
formerly,  to  the  unbiaffid judgment  of  an  im^ 
partial  Public ^  which  he  is  confcious  can 
never  failj  ultimately^  to  decide  with  the  moft 
impartial jujiice. 


INTRODUCTION. 


THE  principal  part  of  the  following 
Eflay  was  firft  publiftied  in  the 
year  1755,  exa6tly  as  it  now  appears, 
(verbal  correftions  iexcepted)  and  had 
pafled  through  three  editions  before  the 
year  1795,  when  the  .Prefidentr  of  the- 
Board  of  Agriculture  brought  forward  a 
motion  in  parliament,  to  obtain  a  premium 
of  1009/.  to  be  given  to  one  Mr. 
Jofeph  ^Elkington,  for  difcoveries  laid  to 
be  made  by  him  in  the  art  of  draining 
land.  This  naturally  called  the  attention 
of  the  author  to  a  fubjeft,  on  which  he 
had  formerly  written  himfelf;  and  from 
the  particular  enquiries  he  made,  he  found 
rt?i{oi\  to  be  latisfied,  that  the  only  par- 
ticular in  which  Mr.  Elkington's  mode  of 
draining  differed  from  that  pradtifed  in 
general  throughout  Britain,  confifted  in 
what  he  called,  /'^/|^/«g' for  Iprings,  a  mode 
of  draining  which  had  been  pra6lifed  by 
the  author  more  than  thirty  years  be- 
fore,  and  which    had  been  particularly 

B  delcribed 


»t. , 


»  .        ON  DRAINING  BOGS 

* 

defcribed  and  illuftrated  by  figures  in  the 
firft  edition  of  thefe  Eflkys.     On  thi§  oc-r 
cafion,    without  any  intention  either   to 
fruftrate  Mr,  Elkington  of  his  premium, 
or  to  claim  any  gratuity  to  hltaielf,  tlie 
author  thought  it  ei^pedieiit,  politely  by 
letter^  to  inform  Sir  John  Sinclair  of  the 
miAake  he  had  inadvertently  fallen  inU>, 
in 'afcribing  that  foraSice,  as  an  $rigif^^ 
iwointum^  exclufively  to  Mr.  Elkington,  and 
producing  a  quotation  from  this  Eflay,  a& 
a  ^cifive  proof  that  it  was  £K>t  a  new 
thing.     Sir   John   Sinclair,   without  ad- 
'  verting  to   thofe  fa£ts,   chofie  afterward? 
to  ftate,  in  two  feparate  publications,  in 
the  moft  decifive  manner^  h^  pptnion  of 
the  undoubted  right  that  Mr.  Elkingtoci 
had  to  (lainf>  this  iuventioi)  txciufiv^^  as 
bi&  own.     This  drew  frpm  the  author  a 
fecond  letter  to  Sir  John^  in  which  the 
juJftice  of  that   decifion   is  controverted, 
and  in  which  the  author   calls  yn^^on  the 
Board  of  Agriculture  to  publiih  an  ac- 
cauat  of  Mr.  Elkiugton's  mode  of  drftiiir 
ing,   that  the  public   may  be  enabled  to 
judge   impartially  in  this  cafe.      Thefe 
two  letters,  are  he^^e  Subjoined  for  the  pur- 
pose 
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pofe  of    more  clearly  clifci^tiiig 
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70  SIR  JOHH  smtLAIR,    SART. 

yKSSIJ^EMT    OF    THK    BOARD    07 
A6RICUS.TURX, 

LETTER  FIRST. 
filRf  30/i&  Jtfwr,  1 795. 

I  M%^  dae  freedom  to  trouble  you  at 
prefcnt,  on  the  fubje6l  of  draitiiDg^  adopt- 
ed by  Mr.  Elkington,  not  with,  a  view  t0 
detra6t  from  the  merits  of  that  gentle- 
man^ nor  to  find  fault  with  the  remune- 
ration yoa  have  obtakied  for  hiin,  but 
merely  to  iet  you  right. in  regaird  to  a 
matter  of  fa£^  concerning  me^  which  migjit 
4^aiily  efcape  your  notice* 

I  preliime.  Sir,  yoii  thought  it  evident, 
from  the  flatement  made  by  Mr.  Elking- 
ton, th^t  the  mode  of  draining  ground, 
which  has  been  fo  fuccefsfully  praftifed  of 
late,  by  that  gentleman,  was  an  invention 
peculiarly  his  own.     That  thi^  is  not  the 
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cafe^  admits  of  evidence,  which,  I  hope,  ; 

you  will  allow  to  be  fatisfaftory.     It  is  , 

now  twenty  years  fince  I  publiflied  a  book,  ] 

called   mfays   relating  to  Agriculture  and  ( 

Rural  Affairs.  If  you  will  take  the  trou- 
ble of  turning  to  the  fecond  Effay  of  that 
work,  which  is  On  Draining  Bogs  •  and 
fwampy  Ground^  you  will  there  find  the 
method  of  draining  by  means  of  tappings 
which  has  been  adopted  by  Mr-  Elking- 
ton,  fully  explained,  and  the  principles 
upon  which  it  may  be  pradlifed^  clearly 
developed,  by  the  aid  of  illuftrative  fi- 
gures, difcriminating  plainly  the  cafes  in 
which  that  mode  of  pra6lice  would  be  im- 
proper. 

I  do  not  underftand  that  Mr.  Elkington 
praftifed  this  method  of  draining  before 
the  publication  of  that  work  (anno  1775) 
neither  do  I  mean  to  affert  that  he  adopt- 
ed the  pradice  from  the  direftions  there 
given.  I  readily  admit  that  the  principle 
is  io  fimple,  and  fo  obvious  to  every  con- 
fiderate  mind,  that  it  would  certainly  be 
nothing  extraordinary,  if  he,  by  his  own 
refledlions  alone,  fhould  have  difcovered 
it,  as  well  as  I  did*     There  is  only  one 

particular 
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particular  ki  his  mode  that  I  myfelf  had 
not  pradifed  before  that  Eflay  was  pub- 
liflied,  viz.  the  making  the  tapping  by 
means  of  a  boring  infirumtnt ;  but  even 
this  I  have  particularly  defcribed,  as  you 
will  find  in  the' following  words,  at  page 
18 1  (Third  Edition,  Vol.  I)  of  the  forefaid 
Effays.  After  defcribing  the  mode  of 
tapping  I  had  adopted,  by  finking  fmall  pits> 
and  exjplaining  the  cafes  in  which  it  may  be 
lucccfsfuUy  praftifed,  it  is  added,  "  I  have 
often  imagined  that  the  expence  of  dig- 
ging thefe  pits  might  be  laved,  by  boring  a 
hole  tbriugb  this  f olid  Jlratum  of  clay,  nvitb 
a  wimble  fan  auger)  made  on  purpofe  ;  but  as 
I  have  never  experienced  this,  I  cannot  fay 
M'hether  it  would  anfwer  the  defired  end 
cxaftly-" — Neither  can  I  nonv  fay,  whether 
Mr,  Elkington  grounded  his  praftice  on 
this  hint  or  not ;  but  I  may  fafely-lay,  if 
he  did  not,  he  might  have  done  it :  And 
as  I  could  not  have  borrowed  it  from 
hkn,  if  there  be  any  merit  in  the  difco^ 
very^  I  have  aflUredly  a  juft  title  to 
claim  it. 

Iwifli  not  to  throw  out  any  infinuation 
to  the  prejudice  of  Mr.  Elkington,  who, 
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hy  a  prop»  degree  pf  inaixagc«eat  <hi  bi^ 
p^rtf  has  great  m^it  in  having  turned  tlie 
attention  jof  the  nation  towaixls  a  eiode  of 
dfaining^  wJucht  if  the  {v-jiiiciples  \kpott 
whifh  it  IS  ^ooadeclf  ar^e  fuUy  no^flpoid^ 
^  properly  ^plied^  will  he  fw^nd  to  be 
CMjually  cheap  3nd  efficacious ;  as  i  mj- 
iejfy  froxn  an  experience  of  it  for  soore 
than  thiit/  years^  c^n  fafely  afleit.    But 
it  is  a  miflake,  to  think  it  can  be  uni* 
verially  applied*     There  are  many  caies 
in  which  it  can  he  pf  no  nfe,  and,  there- 
fore^ it  wene  v:|in  to  attempt  it;  as  I 
baye  fuUy  d^rapoftrated  in  the  Treatife 
referred  to* 

Whether  Mr.  Elkingtoa  did  adualiy 
difcover  this  mode  of  draining  of  hlmftlf, 
or  adopted*  it  from  the  very  plain  direc- 
tions given  in  that  Treatife,  is  of  little 
confequence  to  the  Public*  In  eitlier 
cafe,  he  has  alike  the  merit  of  having  in^- 
troduced  it  iiato  praftice  in  the  fouthern 
parts  of  this  Ifland :  for  the  fimple  fact 
that  he  has  h?en  fuppofed  to  be  the 
firft  inventor  of  it,  is  the  cleareft  proof 
that  this  part  of  my  Treatife,  fy  hm  many 

fpever  it  may  have  been  read^  has  been  al- 

loweil 
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lotrtd  td  remain,  m  a  great:  meagre,  « 
d^  ietter,  einen  till  the  prefe&t  hour. 

As  my  intention  in  putiliihing  that  £f- 
iky^  doubdefs,  was  to  benefit  the  public^  I 
eiwe^.  perhaps,  thanks  to  Mr.  Elkington, 
&xr  having  thuH  forwarded  that  defign* 
k  J6  IHOC  ksipoilible  that  the  tkne  may  not 
be  far  di&sMty  when  X  fliall  be  laid  under 
a  fioiilar  obligation  to  fixne  other  perlbn, 
for  bringing  into  pra6liot9  as  a  mm 
iaoaitim^  tbe  nopde  of  embanking  risers, 
wiiich  is  deicribed  ia  the  Eifays  referred 
to^  vith  a  fimiiar  degree  of  clearnefs ;  and 
which*  when  reduced  into  pradice,  will 
be  an  improvement  equally  cheap  and  effi«^ 
cacious  with  the  above.  An  obligation  of 
this  fort  was  conferred  upon  me,  fbme 
years  ago^  without  my  knowledge  of  it  at 
the  time,  by  a  Mr.  Brodie,  I  think  the 
name  is,  when  he  brought  into  notice,  what 
he  called,  the  Patent  Bath  Stove;  the  prin- 
ciple upon  which  that  ftove  is  conftru^ed, 

» 

having  been  explained,  and  clearly  illuf- 

< 

trated  by  means  of  a  plate  in  a  Treatiie 
^  mine  "  On  Smoky  Chinmeys,"  that 
was  &r{k  publiflied  in  the  year  1769  ;  but 
this  particular  was  little  adverted  to  for 
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feveral  years,  till  Mn  Brodie^  by  a  little 
proper  management^  brought  it  into  notice^* 
My  ideas,  freely  communicated  to  the 
public,  have  been  a  fource  of  emolument 
or  of  honour  to  others  alfo — my  own  re- 
war^  has  been  the  iatisfa6iion  of  having 
done  what  I  know  to  be  right,  and  the 
honour  of  being  indirectly  flattered  by 
compliments  that  were  publicly  appro** 
priated  to  others. 

\yifliing  you  fuccefs  in  your  laudable 
undertakings,  which,  if  properly  fupport- 
ed,  cannot  fail  to  be  attended  with  effeds 
highly  beneficial  to  the  nation,  I  have  the 
honour  to  be,  with  due  rcfpeft, 

Sir, 

Your  moll  humble  fervant, 

JAMES   ANDERSON. 


X  It  IS  generally  believed  that  Mr.  Bridie  has  realiz- 
ed a  hundred  thoufend  pounds  by  this  contrivance* 


LETTER 
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LETTER  SECOND. 

CotJleU^  near  Edinbutgh^ 
SIR,  10/A^*Awry,  1796. 

*  Since  I  had  the  honour  ofaddrcffing  you 
in  piibUc  on'  the  fubjcft,  of  draining  land,  I 
have  learnt  that  a  controvcrfy  has  been  car- 
ried on  in  the  Newfpapers  to  fome  length, 
upon  the  fame  fubjett,  by  various  perfons. 
Who  thcfe  perfons  are  I  know  not ;   and 
with  the  particular  objedt  that  each  party 
has  in  view,  I  am  in  a  great  meafure  un- 
acquainted.    I  never  law  one  of  thefe  pub- 
Hcations  (except  two,  which  accidently  fell 
into  my  hands  in  September  laft,  when  1 
pafled  through  London).   The  prefent  let- 
ter, therefore,  muft  be  confidered  as  having  ' 
no  connexion  with,  or  reference  to  thefe 
publications ;  and   if  any  thing  fliall  here 
occur  that  (hall  tend  either  to  corroborate  or 

m 

oppofc  any  of  thefe  writings,  it  muft  be. 
confidered  as  merely  accidental. 

Since  my  own  letter,  above  alluded  to, 
was  written,  I  have  feen  two  publications, 
by  the  Prefidcnt  of  the  Board  of  Agricul- 
ture, in  which  the  draining  of  land  has 
been  mentioned.  The  firfl  is  an  Addrefs  to 

the 
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the  Board  of  Agriculture,  dated  14th  Jul/^ 
1795,  in  which  it  is  taken  notice  of  in 
Uieie  words ;  -f  The  Board  has  fucceeded 

*  in  its  Hrft  application  [i.e.  to  Paritament 
for  a  reward  on  account  of  difcoveries  ad« 
v^ntageous  to  i\griculture]   in  behalf  of  a 

*  very  defcrvin^  individual,  Mr-  Jofeph  EI* 

*  kington,  who  has  carried  the  artofdrmning 
^  to  a  perfeBiori  hitherto*  unknoimn.^  The 
(bcond  is  an  Addrefs  to  the  Board  of  Agri^ 
culture,  on  the  cultivation  and  in|)rovc* 
ment  of  the  wafte  lands  of  Great  Britain^ 
iby  the  Preiident,  printed  2  jd  December^ 

1795^  in  thefe  words :  *A  conddciable 
^  proportion  of  the  wafles  of  Great  Britain 

*  confifb  of  lands  of  a  wet  and  boggy  9f^ 
5  ture,  which  it  has  been  yet  fuppofed.^w^. 

*  themoft  difficult  to  improve  and  cultivate^ 

*  Fortunately,  however,  difcoveries  have  beeijk 
^  made  in  the  art  of  draining  fuch  hofff 

*  by  Mr.  Jofeph  Elkington,  a  fanner,  in  the 
'  county  of  Warwick,  as  renders  the  im^ 

*  provement  of  fwampy  land  a  matter  of 
^  much  lefs  difficulty  or  expence  than  for* 

*  merly/  My  friends  think  that  in  both 
thefe  paflages  there  is  manifefUy  a  markid 
determination    to    fet   alide   my    claim 

to 
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to  any  Aiare  in  the  difcovery  of  that  modo  of 
draimng,  ,zad  a  fi^idi^  care  to  avoid  my 
name  in  any  way»  left  it  mi^ht  imply  fame 
fort  of  dcrogatioii  from  the  merit  of  Mr. 
Blkii^bini  and  they  &rthcr  thinks  that 
aftfr  the  puUjc  claim  I  have  already  jnade 
tp  that  dtfibovery^  it  would  argue  Iktle  his 
than  a  confcioufaefe  of  the  iojuftice  of 
niy^laim,  Should  I  fuSer  fuch  a  public  af- 
front to  pafs  unnoticed.  As  fome  of  Sir 
John  Sinclair's  heft  friends  with  whom  I 
have  ipolcen  upon  the  fubje6l  concur  in  the^N 
facne  opinion^  I  find  myfelf  called  upon  to 
uige  a  farther  explanation  on  that  head  ^ 
whidi  is  one  of  the  principai  objetSls  of  the 
preient  Addrefs. 

The  queftion  at  ifTue  may  be  reduced  to 
a  very  fiarjow  poiat,  which  is  this :  The 
pradHce  of  Mr,  Elkii^toix  is,  m  its  princi- 
ple, eithei  4he  lanve  with  that  which  was 
praftifed  by  rac,  morr  than  tliirty  years 
ago,  and  the  principle  of  it  developed  and 
clearly  illuflrated  by  figures^  in  Ellays 
relating  to  Agriculture  and  Rural  affairs, 
which  were  publiflied  in  the  year  1 775 ; 
or  it  is  not.  If  it  be  the  fame,  then,  doubt- 
Ibis^  Mr^  Elkipgton  can  have  no  jud  title 

to 
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-  .       • 

to  te  held  out  to  public  view,  exclufivety^ ' 
as  the  difcoverer  of  this  praAioe ;  for  I 
prefume^  he  will  not  allege  that  at  the 
time  of  the  difcovery,  I  had  ever  heard 
of  him  or  of  his  pra6i^ice.  Indeed,  I 
never  did  hear  of  either,  till  his  name 
was  firft  mentioned  in  fome  of  the  publi- 
cations of  the  Board  of  Agriculture.  On 
the  contrary,  as  it  is  certain  that  my  dif- 
covery was  publiflied  more  than  twenty 
years  ago,  and  that  Mr.  Elkington  has 
never  till  this  hour  publiflied  his,  but  has 
been  going  on  from  imperfect  beginnings, 
gradually  improving  as  he  went  on,  it  is 
not  fo  clear  that  he  may  not  have  bor- 
rowed fome  hints  to  diredl  his  pradtice, 
cither  direftly  from  my  treatife,  which 
has  been  pretty  generally  read  in  Lanca- 
(hire,  or  from  the  converfation  of  fome 
perfons  who  had  read  it.  From  thefe 
confiderations,  if  the  principle  be  the 
fame,  it  will  be  difficult  for  the  Prefident 
of  the  Board  of  Agriculture,  to  clear  him- ' 
felf  from  the  imputation  of  a  marked  par- 
tiality in  the  pafTages  above  quoted ;  ef^ 
pecialiy  after  my  having  pointed  out  to 

him,  in  my  former  letter,  the  pafTages  in 

my 


« 
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my  Eflays,  that  diredcd  the  feme  method 
of  praftice  (o  long  ago,  as  has  been  already 
fpecified.  If,  on  fhc  other  hand,  the  praoy 
tice  followed  by  Mr*  Elkington  differs  in 
principle  from  that  whicK  I  had  fp  long 
ago  explained ;  in  that  cafe,  the  Prefident 
of  the  Board  of  Agriculture,  may  be  with 
reafon  accufed  of  injuftice  to  the  public^ 
by  having  delayed  fo  long  to  explain  the 
principle  of  that  ufeful  difcovery ;  for,  a$ 
the  public  have  already  paid  for  the  dif- 
covery, they  have  a  right  to  deltnand  that 
it  (hould  be  made  mol'e  generally  kno>yn 
for  the  benefit  of  the  whole  community, 
in  the  fame  manner  as  Mr.  Forfyth's  re- 
ceipt for  recovering  decayed  trees  was 
publifhed,  on  receiving  his  premium.  I 
therefore,  in  the  name  of  the  public,  dc- 
mahdof  you.  Sir,  who  have  taken  the 
lead  in  this  tranra6lion,  to  publifh  this 
fecret,  that  all  the  world  may  be  enabled 
to  know  it,  and  to  avail  thcmfelves  of  it, 
if  they  incline,  without  being  obliged  to 
have  recourfe  to  Mr.  Elkington  himfelf, 
who  in  this  inflance,  like  the  venders  of 
quack  medicines,  carefully  conceals  his 
(ecret,  that  he  may  be  enabled  to  pro- 

2  fit 
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fit  by  tli€  credulitj  of  the  public  t 
iha(I  the  PlneMenl  of  the  Board  of  Agri^ 
cistftvre,  demean  hirafelf  06  far,  a&  to  give 
conntenance  to'  fych  trasifaAions*  I !  I — I 
wiM  not  ^ppdle,  that  &ch  can  be  the 
cafe.  Yet  ap^arances  are  againft  yew. 
•—Inadvertence  may  have  ted  yoo  to  adopt 
ii  langu^  tilat  is  fairly  fufceptibk  of  diat 
tnterpFetation ;  and  you  cannot  take  tO0 
earrty  an  opportunity  of  d€>ing  it  away. 

It  wilt  be  the  ea^eA  thing  imaginable 
for  Sir  JoRn  Sinclair  to  clear  himfelf  from 
this  feharge,  and  "fettle  the  matter,— ♦ 
fimply  by  publrfhing  the  prittcipks  <Mt 
which  Mr.  Elkinortoii's  method  of  draii> 
Ing  is  founded?  This  can  be  attended 
tvitb  littje  troubfe  : — For  as  Sir  John  mxifl: 
fuHy  underfland  the  principle  himfelf, 
(otherwife  it  would  be  an  infult  to  lip- 
po(e  he  could  have  adopted  a  language  fy 
flrong  and  decKive  as  he  has  done)-~be 
can  find  little  difficulty  in  explaining  it^ 
Hs  a  fupplement  to  one  of  thoie  publica* 
tions  that  are  every  day  ifFuing  from  the 
prefs,  at  the  expeiKe  of  the  Board  of 
Agriculture, 
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9uch  a  pi|blication  is  likewife  necefiaFjr 
on  Mn  Elkington*^  aceounti  if  he  m6an$ 
to  free  him&lf  frckn  the  ifnputation  of 
quackery;    wbk:h   idea^   the  manner   iri 
which  he  has  been  introduced  to  public 
notice,  by  the  Board  of  Agricukur e,  had  4 
ftrong   tendency  to  coafetenance.     Thi$ 
ought  to  be  done  away«  if  he  wiflies  t« 
gain  that   refpedtabihty  of  €hara6ier,   to 
which    fuperior   talents  fliould  naturally 
entitle  him.     With  fuch  men,  candour  is 
pver  a  leading  chara^eriftic  feature  ;  for, 
however    far  concealment  and  deception 
may  lead  to  emolument  in  certptiii  cafes, 
it  never   can  be  accounted   honourable. 
Now,  if  Mr.  Elkingtori  is  felifible,  that  hp 
undcrftands  the  pfinciptes  upon  which  his 
pradlce  is  grounded,  fo  completely  as  to 
i>e  able  to  explain  it  in  fuch  a  fatisfatftory 
panner,  as  to  fet  at  defiance  the  critiques  of 
philofbphical  inveftigators,  be  can  have  no 
objections  to  publish  it.     He  has  received  4 
price  for  it;  and  not  only  honour  call$ 
for  it,  but  jufiice  requires  it  at  his  hand* 
If  neither  the  Prefidcnt,    nor  any  other 
member  of  the  Board  of  Agriculture,  nor 
Mr.  Elkington  himfelf,  fliall,  after  being 

5  •  thu§ 
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thus  called  upon,  t>ublifh  the  fecret  that 
he  has  fbld^  the  public  will  be  difpofed  to 
believe  that  Mr.  Elkington  cannot  do  it^ 
and  that  he  has  availed  himfclf  of  the  in- 
fluence of  fome  great  man>  to  impofe  up- 
on the  Prefident  and  the  Board  of  Agri- 
culture, who  have  thus,  in  their  turn, 
j^een  induced  to  lend  their  aid  to  enable 
him  to  difpofe  of  his  noftrum  to  the  beft 
advantage.  From  thefe  confiderations,  it 
alike  behoves  the  Prefident,  the  Board  of 
Agriculture,  and  Mr.  Elkington  himfelf, 
to  lofe  no  time  in  publifliing  his  fecret. 
Among  other  good  effects  that  will  refult 
froin  this  meafure,  it  will  totally  preclude 
all  farther  altercation  refpefting  the  merit 
of  this  difcovery  between  him  and  myfelf, 
or  others. 

Till  fuch  publication  appears,  it  may 
not  be  improper  in  me  to  obferve,  that 
another  body  of  men,  who  have  had  good 
opportunities  of  information,  have  thought- 
proper  to  adopt  a  conduft,  refpeding  this 
particular,  very  different  from  that  of  the 
Prefident  of  the  Board  of  Agriculture. 
The  gentlemen  who  compofc  the  Society  ' 
of  Agriculture,  at  Altiingham,  near  Man- 

chefter^ 


^      X 
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chefter,  in  the  county  of  Lancafter,  hav- 
ing determined  to  encourage  the  draining 
of  land  by  means  of  tapping,  judged  that 
a  refpedl'for  their  chai*a6ler  required  them, 
m  this  cafe,  to  a6t  with  the  ftridteft  im- 
partiality :  And  thinking  it  would  be  of 
tffe  to  thofe  who  were  to  attempt  it,  to 
know  the  principle  on  which  luccefs  de- 
pended,  as  ^ell  as  the  mechanical  prac- 
tice of  the  art,  the  Society  offered  a  pre- 
mium to  thofe  who  drained  the  greateft 
quantity  of  land,  '  accordmg  to  the  prac- 

*  tice  followed  by  Mr.  Elkington,  on  the 

*  principles  explained  by  Dr.  Anderfon,  in 

*  a  book  called  Eflays  relating  to  Agricul- 
^  ture  and  Rural  Affairs.* 

The  following  is  Mr.  Elkington's  own 
account  of  the  way  in  which  he  was  firfl 
led  into  the  train  of  dilcovering  his  mode 
of  draining  by  means  of  tapping,  as  it 
was  told  to  me  by  a  gentleman  of  grfcat 
veracity,  who  had  it  from  Mr.  Elkington 
himfelf ;  and  It  appears  to  be  fo  natural, 
as  fully  convinces  me  that  it  is  flridly 
the  truth.  Mr.  Elkington's*  father  having 
died  about  the  year  1763,  left  him  in  pof- 
feflion  of  a  fmall  farm  of  wet  four  land. 

C  He 
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He  found  that  lio  good  V6\i!A  be  m'sA^s 
k  without  ^revibus  draiiVftig.  t^e  accord- 
ingly fet  to  \v6rk  to  drain  it  in  the  ufual 
Wiy ;  but  after  having  laid  out  ^s  much 
rnohey  as  his  nkrroXv  funds  could  afford, 
he  hid  the  niortificatioh  t6  find  that  ho 
benefit  had  tefulted  from  his  labour;  whicfi 
tended  very  much  to  difcourage  liim. 
While  he  was  in  a  ftate  of  '3efpdrideficy 
on  this  account,  he,  by  accident,  xlug  a 
little  deeper  thian  ufual  ih  ohe  df  Kist 
drains,  and  found,  to  hrs  great  furffifite, 
that  a  cd{>ious  fprirtg  of  water  burft  forth 
ftaiti  the  hole,  which  continued  t6  'flow 
with  a  plfeiitiful  ftream  for  a  very  long  pe- 
riod of  time.  He  dug  deeper,  in  feveral 
iithdr  placeis,  with  the  fame  effeft,  thdUgh 
thte  ftreams  were,  lefs  copious  than  the 
firft.  In  confequence  of  thefe  openings, 
he  had  the  fatisfa^ion  to  perceive,  that 
his  Jdelds  gradually  becariie  drier  and  drier, 
till  they  at  laft  were  peffe<ftly  freed  by  it 
from  all  the  fuperfluous  moifturc.  And 
not  only  were  his  own  fields  thus  drained, 
but  the  contiguous  land,  for  a  cohfiderable 
diftance  all  round,  was  mide  drier  alio  by 
the  operation.   This  circumftanceleid  Him 

to 
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ft)  fu(|)c6l,  that  in  other  cafes,  where  the 
forfate  df^pefii-ance  <^f  wet  land  tvas  fome-' 
what  (imila'r  to  his  own,  they  might  be 
dfaift^d  by  making  bpenings  refemblmg 
thofe  labove  naAlcd.  Succefs  ^tended  his 
operations  in  many  ca^s ;  and  <hte  gradual- 
ly went  on  in  his  praftice,  corre<5i:hig  lir 
firft  terrors  by  experience,  and  iiinproving 
upon  it  till  the  prefent  time. 

From  tliis  account,  it  would  fcem  that 
tlie  diicovery  was,  as  to  him,  merely  ac- 
cidental ;  nor  docs  it  appear,  from  the 
above,  that  he  had  any  clear  idea  of  tht5 
manner  in  which  tho  draining  is  thus 
c'ffeifted,  or  the  principles  on  which  it  dc- 
pen3s/fo  as  to  be  able  to  diftinguifli  ^/rw^ 
r/,  thofe  cafes  in  which  that  mode  of  drain- 
ing could  be  of  no  ufe,  from  thofe  where 
it  muft  of  ncceffity  prove  efficacious. 

As  to  myfelf,  the  difcovery  of  that 
mode  of  draining  was  naade  in  the  follow- 
ing manner :  I  had  a  field  of  wet  land  that 
lay  very  flat,  but  fo  furrounded  by  ditches, 
that  no  furfece  water  could  come  to  it  from 
higher^  ground  any  where,  and  f  olTefling 
at  the  fame  tim«  fuch  a  level  as  to  prevent 

any  water  from  neceiTarily  ftagnating  upon 

C  2  it. 
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it.     The  field  was  fo  wet,  that  in  maiijr 

places  it  was  a  mere  hobbling  bog,  over 

which  a  man  could  fcarcely  pals  during  the 

drieft  weather  in  fummer.     This  was  a 

very   unprofitable    as   well  as    difguftful 

object ;  and,  in  the  beginning  of  the  year 

1764, 1  fet  about  ferioufly  to  have  it  drain* 

ed.     On  confidering.  the  circumflauces  of 

the  cafe  with  attention,  I  foon  perceived  that 

as  nofurfuce  water  could  come  upon  it  from 

the  higher  .ground  ;  and  as  the  rain  that 

fell  upon  the  field  itfelf  was  fuffered  freely 

to  run  ,off,  the  water  that  drowned  it  muft 

rife  up  from  belo'w..    But  as  the  weight  of 

the  atmofphere  afled  on  this  field  as  well 

as  on  thofe  around,  the  water  could  not  be 

* 

made  to  aicend,  as  in  a  pump,  by  means 
of  fudlion :  it  muft,  then,  be  forced  to 
take  that  <liredion  in  confequence  of  fome 
powerful  preflure  from  below  ground, 
adting  fo  ftrongly  as  to  overcome  its  na- 
tural gravity.  This  prefTure,  it  was  evi- 
dent, could  only  be  in  confequence  of 
the  water  flowing  from  highei*  ground, 
under  the  furface^  through  a  ftratum  of 
pervious  matter,  being  pent  in  near  the- 

bottom. 
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bottom,  by  a  ftratum  of  clay  placed  above 
it,  and  thus  forced  to  rife  to  a  higher' 
level,  than  the  low  ground,  in  this  kind 
of  fubterraneous  canal,  fb  aS,  by  the  na-* 
tural  power  of  gravity,  to  be  fqueezed 
forcibly  through  finall  Mures  in  the  fii- 
perior  ftratum  of  day.  If  fo,  it  would  ne-; 
cefTarily  follow,  that  fliould  a  hole  be  dug 
through  the  fuperincumbent  ftratum  of 
clay,  fb  as  to  reach  the  bed  of  the  refer- 
voir,  the  water  would  be  allowed  to  iffue 
freely  through  that  openipg,  and  to  run 
off  the  ground  by  its  natural  level;  and 
thus  would  the  agcumulated  water,  which 
occafioncd  the  preflure,  be  gradually  dis- 
charged, after  which,  it  could  no  Ipnger  be 
forced  up  through  the  fmall  fiflures  in  the 
clay ;  and,  of  courfe,  the  wetnefs,  which 
had  arifen  folely  from  that  caufe,  muft  be 
gradually  removed.  On  this  reafoning,  . 
which  leemed  perfeftly  concludve,  and 
which  was  confirmed  by  obferving  that 
the  fubfoil  of  that  field  was  every  where 
a  very  ftfff  clay,  mixed  with  fmall  ftones, 
the  dry  weather  was  no  fooner  fet  in,  than 
I  put  a  man  to  dig  a  pit  as  near  to  the 

C  3  edge 


zz       ON  DRAINING  BOqS 

edg^  of  th?  fvtragglc  ^  be  coald  appt^oacl^^ 
orderimg  him  to  penetrate  direi^ly  dk)wi^^ 
lirards^  Qoaking  the  pit  x^o  la]:ger  th^n  was^ 
fufficioi^t  to  allo^  him  ^o  WQrk,^  aad  tq, 
proceed    withpyt  ^terrv^ption, '  ua^l  hc^ 
j[hould  per$:eivc  thst,  oa  majlpu;^  his  ^rqjk^^ 
it  fhou^d  ]^i3nd   ^s  if  it  y/cx^  fomewhat 
hoUow  beiow.    On  ohfcrviug  this,  he  w^% 
de(ire4.  iaunediately  to  deiifl^   until   he 
called  axe,  avfd  received  farther  .Qirder^ 
The  l^bpurer  apcordingly  fell  to  yfor}^  j 
but  he  found  the  ground  fo  hard,  that,  ii^ 
|he  CQurfe  of  two  days, .  he  hj^d  ojaly  pene- 
Ifrated  to  the  depth  of  about  five   feet. 
During  that  tim?,  I  frequently  vifited  the 
work,  to  examine  appearances.     Nothing 
temarkable  occurred,  lave  that  little  peer-*. 
i»g  fprings  often  were  difcovered^  through 
which  the  ^ater   ifliied;  but  the  quan- 
tity of   water   that   came    from    theax 
was  not  fuch  as  to  interrupl;  (he  work.  Ou 
the  morning  of  the  third  day,  ^bout  break- 
fail  time,  the  labourer  caUed  on  me,  an4 
faid,  that  as  his  ftroke  gave  i'JpufJputfJ^ 
(that  was  his  phrafe)  he  h^d  called  me, 
according  to  my  defire.     I  went  imme- 
diately with  him  to  the  place,  and  having 

made 
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made  him  go  down  jinto  the  pit,  I  defired 
him  to  (how  me  iij  what  manner  he  could 
come  out  of  iu  He  then  pointed  out  tp 
to  me,  a  kind  of  ^cps  he  had  made  inta 
thf  clay  on  on?  lide ;  and  having  Unt  him 
ipy  hand  to  aflift  him,  I  foynd  he  could 
get  out  very  quickly.  |  then  ordere4  hipf^ 
to  take  a  kind  of  (harp-pointed  iron  crow^ 
with  a  crofs  handle  and  foot  to  it,  whic^ 
heiiad  found  a  very  ufeful  tool  in  loofc^- 
ing  the   clay,  and   give  a  ftroke  of  that 

*  witk  all  his  force  upon  the  bottoi^i,  which 
he  did.' — On  this,  to  his  ^reat  farprizc,  th? 
tool  penetrated  a  thin  cruft,  and  then  fejj 
down,  fron;i  ouo  to  two  feet,  as  ii^  a  va- 
cuity. Through  the  opening  thus  in^id^t 
a  ftrong  jet  of  water  rufhed  inftantly  with 
great  impetuolity  \  but  I,  being  a^y^rel  of 
it,  and  at  band  to  afliil  the  man  in  moiint- 
ing,  he  got  very  quickly  to  the  fujfs^ce. 

'and  out  of  all  danger,  though  not  a  little 

*  •  * 

terrified  at  'what  had  happened.  The 
ftream  was  at  firft  fb  l»r^e,  as  might,  I 
fuppofe,  havp  filled  ?  pipe  of  from  fix  to 
twelve  indies  diameter ;  and  rofe,  as  a  Jet 
(Teauj  to  the  height  of  fix  feet  at  leaft, 
above  the  furface  of  thp  ground.  The 
labourer,  who  had  no  idea  of  fuch  a  phe-^ 

C  4  nomenon, 
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nomenon,  looked  upon  it  with  an  ovcf- 
powering  aftonifhment,  which  would  have 
jfurniflied  a  fine  fubje6l  for  tjie  painter. 
The  ftream  continued  to  flow,  and  to  rife 
above  the  furface  of  the  ground  for  about 
a  week ;  but  gradually  abated  in  height, 
till  it  arole  not  above  the  furface  of  the 
ground,  and  continued  ftill  to  flow ;  but 
the  quantity  of  water  gradually  diminifli- 
ed,  till  it  at  laft  fettled  into  a  perennial 
fpring,  which  continues  to  rtin  till  the 
prefcnt  day. 

The  confequence  of  this  operation  was, 
that  during  the  courfe  of  the  enfuing  fum- 
mer,  the  water  gradually  drained  off  from 
the  boggy  ground ;  the  fwaggle  flowly  ac- 
quired a  firm  furface,  fo  as  to  admit  of  be- 
ing ploughed  at  any  feafon  ;  and  about 
twenty  acres  of  ground  were  thereby  drained,^ 
which,  before  that  time,  had  been,  in  a 
great  mcafure,  ufelefs  for  every  agricultural 
purpofc. 

Ten  years  afterwards,  being  abqut  to  pub-? 
lifli  an  Effay,  containing  dired:ionsfor  drain- 
ing all  the  difFerentkinds  of  wet  grounds  that 
occafionally  prove  detrimental  to  the  for- 
mer, I  naturally  fpecified  this  variety  of  wet 

ground  among  the  others,  and  gave  a  plate 

explanatory 
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explanatory  of  the  caufe  of  that  phenomc- 
rion,  as  I  had  done  of  the  others,  in  order 
that  every  perfon  who  chofe  it,  might  he 
enabled  to  diftinguifh  the  cafe,  aqd  apply 
the  remedy  himfelf,  if  he  fo  inclined. 
The  Effay  has  been  now  in  the  hands  of 
the  public  above  twenty  years,  and  will 
fpeak  for  itfelf :  fo  that  more  need  not  be 
faid  here  on  tnat  head,  farther  than  that 
all  thefe  fa6ls  could  be  proved^  were  it 
thought  ncceflary  to  do  h. 

I  may  add,  however,  at  prefent,  when  I 
find  that  a  difpofition  is  manifeftcd,  on  fomc 
occafions,  to  withhdld  honour  from  thofe  to 
whom  honour  is  due,  that  though  I  did  not 
think  it  proper  in  a  work  that  profeflcdly 
treated  of  agricultural  concerns  only,  to  fpe- 
cify  all  the  ufeful  corollaries  that  might  be 
drawn  from  the  phyfical  appearance  above 
explained  ;  I  may  now,  without  any  impro- 
priety, barely  mention,  that  from  the  appli- 
cation of  this  principle,  many  phenomena 
may  be  explained  in  a  very  fatisfaftory 
manner,  which  have  been  hitherto  reckoned 
cafes  of  great  difficulty.  Some  of  thefc, 
j^particularly  the  cafe  of  a  well  that  was  funk 
at  Tilbury  Fort,  on  the  Thames,  as  nar- 
rated \ 
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r^ted  iq  the  Phil-  Tnin.  Vol,  in  vfhic^  af> 
abupdant  %ring  offrej/j  water  was  i(bundj^  a^ 
a  gre^t  depth  below  the  (urface  of  the  iea^ 
lafter  two  fprings  pf  ^/f  water  h^d  beei^ 
puffed  through  ahovc  ^t)  I  pointed  out,  in 
^  letter  I  did  myfelf  the  hpnpur  to  writer 
(ever»l  months  ago,  to  Leigh  Philips,  Efq, 
o£  Manchcfter,  who  had  been  kind  ^ npugh 
|o  ^y,  that  the  eflay  refered  to,  was  wha^ 
he  conceived  \o  be  4  complete  fyfiem  of^ 
draining.  This  ex^reffion  ^duwl  me  tp 
jQiow  hini  it  could  not  be  dccmed|  complete  \ 
as  feveral  cafes  were  omitted,  which  \  theij 
fpecified  to  him:  among  others,  itwasftatc(| 
that  deep  lakes,  furrounded  by  pioun-* 
tains  of  great  height  on  all  fides,  may,  pq 
feme  occafions,  be  entirely  drained,  by  bor^ 
ing,  qr  finking  (hafts  downwards,  fometin^es 
to  a  moderate  depth  :  That  alfo,  ^^et-Ian^ 
may,  on  fome  occafions,  be  more  cafily 
drained,  by  opening  an  outlet  for  the  water 
beneath  the  refervoir  which  occafions  the 
wet,  than  by  bringing  it  up  to  f)|e  furface. 
And  that  among  mountains,  it  may  fi"e- 
quently  be  mu,ch  cheaper  to  carry  off  fupcr- 
fluous  water  from  mines,  by  penetrating 
downwards,   than  by  driving  a  horizontaj 

5  level 
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lev^l  to   ^p  f^rfacs  of  the  ground,  which 

\%  io  many  cafes  attended  with  ^  ruinous 

e^pence.     Thefe  corolIaFies  are  indeed  fq 

obviQUf],  when   fhQ  ^riuciple  is  once  exi 

pl^edj  that  k  Q)^  ap|>ear  a^oni{hlog  to 

gay  cpniidentte  miwi  they  have  not  becQi 

0)iLde»  ^nd  s^ry  generally  applied  in  'prafU-, 

cal  paf9S«  long  h$fore  the  prefent  |>eF)od  jj 

and  I  here  fpecUy  them,  mcrply  to  dired| 

th«  atfention  of  men  to  an  objeit  froi^i^. 

lyhich  f90ch  praAical  good  lo^y  b?  ^m&^ 

in  a  variety  of  cafes*  which  it  wou^  bq 

lirefome  io  tc^  lyre  to  enviqierate. 

I  hav^  &rther  to  ^dd,  on  thjis  head^  th^t 

thete  ifi  one  variety,  of  wet  ground  whici) 

had  totally  efcaped  my  tK)tice  in  that  Eflayi 

and  which  has  not,  that  I  know  of,  been 

freatipd    by  any    writer   on    agriculture  i 

though  it  is  perhaps  more  aniverfally  huct-' 

ful  t©  the  farmer,  than  any  other  kind  of 

wet  lapd  whatever.     This  I  ihall  have  oc-> 

cation  particularly  to  explain,  in  a  treatiie 

now  in  die  prefs,  op  the  improvement  of 

wafle  lands, 

From  the  fafts  that  were  ftated  to  the 

qommittee  of  the  Board  of  Agriculture,^ 

jn  favour  pf  Mr.  Elkington*^   m,ode  of 

draining. 
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draining,    as   publifhed    irt    their   repori^ 
dated  June  5th,  1 795,  there  feems  to  b« 
reafon  to  fufpeft,  th^t  Mr.  Elkington  him- 
fclf,  even   at  that  period,  was  not  fully 
aware  of  all  the  circumftances  that  were 
eflential  to  the  praftice  of  draining  ground, 
in  the*moft  cconorpical  manner,  by  meaii& 
of  tapping ;— a3  the  labour  and  expenoes 
incurred,  in  many  of  the  cafes  there  fpeci- 
fied,  feem  to  be  much  greater  than  that 
mode    of    dfaining,   judicioufly    applied, 
could  poflibly  have  required.  But  as  thefe. 
cafes  are  ftated  by  gentlemea  who  did  not 
themfelves  fully  underftand  his  toethod^ 
they  inay  poflibly  have  been  done  with 
fome  degree  of  inaccuracy..     When  Mr. 
Elkington  himfelf  fliall  publifli  his  own 
method,  that  doubt  will  be  removed ;  and 
every  individual  will  then  be  able  to  judge 
for  himfelf  as  to  this  particular.     If  his 
practice  be  as  good  as  it  is  faid  to  be,  it 
cannot  be  too  foon  or  too  generally  made 
known.     If  it  (hall  be  dcfeftive  in  any 
refpeft,  thcfe  defedts  cannot  be  too  fboii 
pointed  out  and  reftified;  which   would 
probably  not  be  long  delayed   after   the 
publication  required. 

Khali 
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-  1  ftiall  be 'farry,  if,  in  cdnfequcnce  of 
the  precipitate  condu^  of  Mr.  Elkington's 
friends,  I  have  been  obliged,  ibr  the  pur-  • 
pofe  of  obtaining  impartial  juftice,  to  fay . 
any  thing  here  that  may  tend  to  prove,  in 
'the  iinaUeft  degrejc,  detrimeatal  to  that 
gentleman.  I  look  upon  him  as  a  very 
worthy  membjsr  of  fociety ;  and  I  believe 
him  to  be  an  honeft  man.  I  have  not  a 
doubt  but  his  pra6lice  has  already  been  of 
much  national  utility,  and  will  be  of  ftill 
more,  the  wider  it  is  difFufed ;  even  al- 
though it  fhould  not  be  carried  on  in  the 
moft  perfect  manner  of  which  it  will  be 
fouii4  to  be  ultimately  flifceptible  :  and  I 
can  aflfure  that  gentleman,  with  much 
fiucerity,  that  there  is  not  a  man  in  the 
land,  not  the  Prefident  of » the  Board  ^of 
Agriculture  himfelf,  nor  his  ftill  more 
powerful  patron,  who  will  rejoice  morvf  ia 
his  profperity  than  myfelf,  or  who  would 
more  gladly  lend  his  aid  to  the  extending 
his  pradtife  as  wide,  and  the  rendering  it 
as  perfeft,  as  poffible.  It  is,  perhaps,  un- 
^rtunateiit  when  a  plain  man  finds  him- 
felf forced  to  come  forward  in  the  gen--  ' 
tecl  circlo^-^fpecially  where  fuch  perfon 

may. 
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may,  by  the  iH-jvftJgmg  paltiftlity  6(  igno— « 
rant  friends,  be  indHce^^  #otottie  tidpe  olT 
benefiting  his  fertlity,  tA  «e<it>iefce  in  ftabr*^ 
ments  that  he  J^iiftielf  wmid  tdve^  per-, 
haps;  have  made^  even  though  he  bfc  bade*- 
cd  by  thofe  Who  have  the  rtaoft  i^werfirf* 
infltieiice:  For  it  b  not  in  this  mction^ 
that  influence  ctn  altogether  ftipptefe  the 
Voice  of  reafon,  tot  watd  4SifF  entirely  die 
feverity  of  reprimand^  when(  tkt  kiilimnce 
of  fiippbfed  power  provokes  ia  fcrutinifing 
enquiry. 

I  have  now.  Sir,  done  t^rith  the  buifine(s 
of  Mr.  Elkington,  but  ato  forry,  that,  in 
juftice  to  myfelf,  I  am  not  yet  at  libtrry- 
to  put  an  end  to  this,  I  fear,  ungracious 
cpiftle. 

It  appears  to  me  very  ftrange  that  I 
fhould  hkve  occafion,  at  oi*e  time,  to  cojft-  ^ 
plain  of  having  been  ill  ufed  in  two  re- 
Ipefts,  by  Sir  John  Sinclair,  as  I  am  not, 
conlcious  6f  ever' having  merited  iany  thing 
of  that  fort  at  his  hand,  iut  much  the  fe-^ 
verfe.  It  unluckily  happens  to  be  fd, 
however,  at  prefent.  The  'trefpaft,  tac^ 
is  of  fuch  a  kind  as  to  require  *  thai  notkc 
Ihould  be  taken  of  it  in  the  pubMc  iwanrter 

I  now 
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I  now  io,  in  Order  that  I  may  remavc,  in 
part,  at  leaft,  tlie  injCiry  that,  by  his  im- 
proper coi\duA,  muft  have  been  ione  to 
my  charaden  I  Ihall  briefly  ftate  the 
fads,  for  the  juftnefs  of  which  ftatemcnt  I 
appeal  to  yourfelf. 

Immediately  on  receiving  a  letter  from 
the  Prefident  of  the  Board  of  Agriculture, 
in  February  laft,  requeiling  that  1  would 
favour  the  Board  with  any  information  1 
could  give  refpeding  the  culture  and  ufes 
of  Potatoes ;  I  fat  down,  and  in  great 
liafte,  put  upon  paper  luch  obfervations 
as  occurred  to  me  at  Ae  moment^  Thefe 
obfervations,  without  revlfal  or  correftions, 
were  inftantly  forwarded  to  the  Board, 
under  cover,  addreffed  to  the  Prefident, 
and  were  accompanied  by  a  letter,  bat- 
ing that  I  had  loft  no  time  in  complying 
with  the  wiflies  of  the  Board  refpedting 
jhe  fubjeA  of  Potatoes,  and  that  the  pa- 
pers which  accompanied  that  letter,  con- 
tained what  appeared  neceffary  for  me  to 
fay  on  that  head.  But,  I  added,  that  thefe 
remarks  were  intended  folely  for  the  ufe 
pf  the  Members  of  the  Board  itfelf,  and 
**  were  not  intended   to  be    publiJhedC^ 

,  Thi^ 
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This  I  forbade  in  the.moft  pofitive  mani'* 
ner ;  and  even   rcquefted  that  the  Board 
would  be  fo  kind  as  not  tor  mention  my 
name,  in  any  publication  they  might  thinic 
proper  to  make  on  that  fubje61^;  dcfiring 
that  the  papers  might  be  returned  to  me, 
after  the  Members  of  the  Board  had  fatif- 
ficd  themfelves  with  regard  to  them.     So 
anxious  was  I  that  this  requifition  fliould 
not  be  forgotten,  that  I  mentioned  it  no- 
lefs  than  three  times,  in  as  many  different 
letters  I  had  afterwards  occafion  to  write 
to  Sir  John  Sinclair ;  and  as  the  franks  had 
been  reduced  in  weight  before  the  laft  let- 
ter   wa^  written,  I  delired  him,   with  a 
view  to  avoid  the  trouble  of  addrefling  fo 
many  covers  as  it  would  then  require,  to 
fend  the  MSI  to  my  fon  in  London,  who 
would  take  care  to  get  it  forwarded  to  me. 
After  all  this,  the  readef  will  judge  of  my 
furprife,  when  I  read  thefe  words  in  a  let- 
ter from  Sir  John :   '  The  Board  has  at 

♦  length  finilhed  its  publication,  on  thefub- 

♦  jeft  of  Potatoes  ;  and  as  you  have  been  a 
^  contfibuter  to  /V,you  are  entitled  to  a  copy 

♦  of  it/     In  what  manner  I  had  become  a 
con  tribute  r  to  that  work,  I  could  not  well 

4  conceive ; 
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conceive ;  for  I  did  not  then  imagine,  that 
ever  he  could  think  of  publiftiing  what  1 
had  fb  pofitively  forbidden  :  but  as  fome 
obfervations  of  mine  on  Potatoes  had  been 
printed  in  other  publications,  I  thought 
Ibmething  might  have  been  extrafted 
from  thele  works,  to  which  this  paflage 
might  allude.  I  took  the  earliefl:  oppor- 
tunity that  offered,  to  confult  that  work 
for  my  own  fatisfaftion.  My  afloniih- 
ment  at  feeing  the  obfervations  printed' 
entire,  with  all  their  faults,  and  others  fu- 
peradded,  and  thus  forced  upon  the  public 
notice,  "  unanointed,  unanelled  ;'*  and  the 
indignation  I  felt  at  this  unexpe6ted  infult, 
may  be  eafier  conceived  than  expreffed. 
I  call  it  an  infult,  becaufe  I  conceive  that 
no  one  ading  in  the  character  of  a  gentle^ 
man,  can  have  a  right  to  publifli  the  writ- 
ings of  another,  even  without  his  confent, 
far  lefs,  if  contrary  to  his  exprefs  injunc- 
tions, clearly  announced,  and  repeatedly 
enforced.  You,  Sir  John,  have  it  in  your 
power,  by  publifliing  my  letter,  to  cor- 
real, me  if  I  mifrfeprefent  the  fed.  If  I 
have  ftatcd  it  juftly,  it  is  incumbent  upon 
you  to  make  fuch  an  apology,  as  one  gen- 

D  tlcmau 
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tlemaa  ought  to  give,  anid  another  to  re- 

ceivc. 

What  adds  injury  to  the  tnjklt^  on  thtf 
prefcnt  occalion,  is,  that  from  the  whole 
tenor  of  the  writing,  it  was  obvioufly  in- 
tended for  private  information  only,  and 
not  at  all  for  the  public  ufe ;  and  if  you 
had  taken  the  trouble  to  r'ead^  with  an 
ordinary  degree  of  attention^  the  firft-  fen- 
tence  only,  you  coiild  not  have  failed  to 
perceive  it.     You  need  fcarcely  be  told  it 
may  be  extremely  proper  to  exprefs  in  a 
particular  way,  what  was  obvioufly  calcu- 
lated for  the  private  perufal,  of  a  few  gen- 
tlemen only,  who  were  about  to  judge  of 
matters  that  were  not  within  the  fphere 
of  their  obfervation  ;  though  it  would  be 
exceedingly  prepofterous  to  make  ufe  of 
the  fame  expreflions,  when  intended  to  be 
'  laid  before  the  beft-informed  profeffional 
men  in  the  kingdom.     The  obfervations 
which,  in  the  one  cafe,  would  only  be  cal- 
culated   to  induce  that  cautious  circum- 
fpeftion  which  men  of  profeffional  know- 
ledge, in  any  line,   are  in  fome  meaiure 
required  to  ufe,  when  called  upon  to  affift 

thofo 
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thodfe  of  lef$  experience,  whbfq  fituatioti 
in  life  incidentally  may  bring  thertx  to  de- 
cide in  matters  refpefting' that  pfofeffibn  ; 
but,  in  the  other  cafe,  -as  being  addreffed 
to  profeffional  men,  mahV  of  whom  may 
be  fuppofed,  to  be  equally  well  infornied 
as  the  writer  himfelf,  could  be  confidered 
as  little  better  than  an  infult,  and  would 
indicate  an  overweening  prefumptioli  in 
the  writer,  that  could  only  excite  dilguft 
and  contempt:     Such,  in  fa6l,  is  pf ecifely 
the  cafe  in  the  prefent  inftance ;  and  the 
words  of  the  introduiftory  paragraph  to 
that  Eflay,  if  they  were"  fuppofed  to  ht 
intended  fpr  publication,  can  only  be  cal- 
culated to   make  an   impreflion   on  the 
mind  of  every  reader,  that  is  very  little  in 
favour  of  the  writer ;  and  what  I  con- 
ceive  to  be  extremely  different  from  what 
my  own  charafler,  if  not  obfcured  under 
fuch  an  humiliating  difguife,  ought  natu- 
rally to  produce,     I  feel,  at  l«aft,  that  if 
any  other  perfon  had  written  fuch  a  para- 
graph, iiltending  it  to  be  publiflied,  as  this 
has  been,  I  ihould  have  defpiied  him  as  an 
Impudent  coxcomb,  whom  it  would  be  a^ 
merit  to  humble*     Sir  John   Siuplair,  is 

D  2         *  as 


26         ON  DRAINING  BOGS. 

as  capable  as  any  man  of  judging  of  thir 
irrcfiftible  cffefts  of  fuch  impreflions  on 
the  public  mind ;  nor  would  there  have 
been  any  thing  extraordinary  in  it,  if  he 
had,  on  receiving  fuch  a  paragraph  for 
publication,  from  a  man  with  whom  he 
was  in  habits  of  intimacy,  requefted  him 
to    reconfider    it,   to   fee    how    far    he 
thought  it  proper  for  the  public  eye,  on 
the  fuppofition  that  it  had  efcaped  his  no- 
tice through  inadvertency.     But  to  pub- 
lifli  it  in' that  imperfeft  ftate,  though  con- 
trary to  the  exprefs  orders  of  the  writer, 
repeatedly  enforced,   without  giving  him 
even  a  hint  of  fuch  an  intention,  was  ufing 
a  freedom,  which  no  man,  whatever  his 
fituation  in  life  may  ^e,  has  a  right  to 
take  with  another.     The  law  has  provid- 
ed a  puniihment  for  him  who  injures  his 
neighbour's  good  name.     The  injury  may 
be  as  great  when  it  is  done  in  this  way  as 
any  othjer,  though  it  has,  perhaps,  hitherto 
efcaped  the  notice  of  legiflators.     With 
thofe  who  fhall  read  this  letter,  perhaps, 
a  part  of  the  injury  may  be  done  away  ; 
but  Sir  John  ought  to  confider  that  thou- 
fands  may  have  feen  the  publication  al- 
luded 
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luded  to,  who  may  never  have  an  oppor- 
tunity of  reading  this,  and  that  the  writer 
muft  continue  to  be  defpiied  by  them  till 
the  end  of  time. 

.  Befides  the  circumftance  above  alluded 
to,  there  are  other  blameable  particulars, 
originating  from  the  publication  of  that 
performance,  by  the  Board  of  Agriculture, 
that  muft  afFedl  the  charafter  of  the  wri- 
ter ;  for  fb  little  attention  has  been^paid 
to  the  printing,  that  from  the  incprreft- 
nefs  of  the  prefs,  he  muft,  \\\  fbme  cafes, 
appear  to  write  in  a  manner  altogether 
unintelligibly,  and,  in  others,  he  is  made 
to  fpeak  perfeA  nonfenfe*.  I  will  not  fay 
that  thefe.  things  were  intended :  But  is  it 
fit  that  one  perfbn  fliould  fufFer  a  mate* 
rial  injury,  through  the  careleffnefs  of 
another  ;  cfpecially  when  that  is  produc- 


t  \ 


*  Examples.     I  had  (aid,  *  But  now  that  frelh 
t  kinds  are  obtained  {vomfeids^^  which  is  printed,  <  But 

*  now  the  freih  kinds  are  obtained  from  re4s*  I  had 
(fiid,  ^  Nor  are  thofe  kinds  that  fend  their  bulbs  deep  in 

*  the  ground,  fo  deflrabliza  thofe  that  rife  upwards,'  which 
is  printed,  <  to  durable  as  thofe  that  rife  upwards/  I  had 
iaid,  that  in  a  rich  mellow  (oil,  <  the  roots  would  be  able 

*  to  ftrike  with  eafe,  ^xAfind  abundant  nouriihment  >*  it 
i^  printed,  <  txAftnd  abundant  nouriihment** 

^  Z  cd, 
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ed,  not  in  the  ordinary  courfe  of  bufinciV 
but  is  occafioned  entirely  by  the  culpable 
forwardnefs  of  that  perfon  ? 

I  am  happy  at  being  now  conic  nearly 
to  the  clofe  of  a  letter,  the  writing  of 
which  has  been  to  me  a  very  unpleafing 
ta(k ;  for  I  mean  not  to  bring  forward 
any  other  complaints  againft  you,  at  this 
time ;  and  hope  I  never  ihall  be  forced  to 
do  fb,  at  any  future  period.  I  do  not  take 
pleafure  in  finding  fault ;  and  in  few  cafes; 
could  it  prove  more  irklbme  to  me  than 
the  prefent.  Anxious  as  I  have  been^ 
through  the  whole  courfe  of  my  life,  to 
fee  the  profperity  of  this  country  aug- 
mented, by  promoting  the  peaceful  exer- 
tions of  rural  induftry,  and  thus  preferv- 
ing  the  morals  of  the  people  untainted, 
the  only  fure  bafis  of  national  welfare;  I 
cannot  but  feel  a  fenfible  regret,  at  any 
degradation  of  the  chara6ler  of  the  man 
who  has  taken  the  lead,  for  the  prefent, 
in  that  laudable  undertaking.  Undoubt- 
edly, nothing  tends  fo  miigh  to  exalt  a 
man's  charader,  and  to  give  him  f.iperior 
weight  on  all  occafions  among  his  equals, 
as  that  unbiaflTed  integrity,  which,  rifing 

above 


*    ' 
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abpVe  thofe  partitlities  and  prejudiced  that 
arc  iafeparable  from  Utdc  minds,  prcffes 
itc^dily  forward  in  its  courfe,  without 
waveHog,  however  aflailed  by  the  tempt- 
iiig  hurds  that  may  be  held  out  to  it»  oa 
either  hand^  by  the  artful  and  deigning. 
It  was  this  that  raifed  Ariftides,  the  Athe- 
niaoy  to  that  exalted  pre-eminence  which 
ibpprefled  even  competition  itfelf,  and 
gave  him  iiagly  the  power  of  adjufting 
the  claim3  of  rival  ilates.  Such  a  cha-, 
ra6ler  commands  refpeft,  even  wlifero 
talents  are  rather  defedive;  and  will  make 
.  errors  themfelves  be  overlooked  by  moft 
men :  but  where  this  divine  attribute  is 
wanting,  the  moft  brilliant  talents  difplay 
their  luftre  in  vain ;  and  even  the  moil 
ufefal  purfuits,  by  fuch  men,  are  fruftrat- 
ed«  I  have  beei>  hurt,  Sir  John,  at  the 
obvious  partiality  of  your  conduct  towards 
myfelf,  and  the  apparent  deiign,  unfairly, 
to  leifen  my  chara^^ler  with  the  public. 
Should  a  iimilar  weakneis,  to  ufe  the  mild* 
eft  cxpreffion,  be  perceived  in  regard  to 
.others,  the  influence  of  the  Board  of  Agri* 
pulture  muft  fodn  be  loft  with  the  pub- 
lic. It  will  only  be  then  viewed  as  one  of 
•^  P  4   '  thofe 


} 
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thofe  tiny  inftitutions,  that  are  calcuhitecl 
to  foothe  the  vanity,  or  to  augment  the 
political  influence  of  certain  individuals 
for  the  time.  I  moft  anxioufly  wi(h  that 
this  may  never  be  the  cafe ;  and  (hall  only' 
add,  that  if  any  thing  I  have  here  faid, 
fhall,  by  inducing  a  little  more  circum- 
Ipeftion,  where  the  reputation  or  the  iii- 
tereft  of  others  may  be  afFefted  by  any  c^- 
fual  inattention  on  his  part,  tend  to  reix- 
der  the  chara^er  of  Sir  John  Sinclair, 
'  ftill  more  refpeiftable  than  it  has  hitherto 
been,  it  will  add  to  the  pleafure  and  hap- 
pinefs  of 

Sir, 
Your  very  fmcere  well-wiflicr, 
yjiMES  JNDERSON. 


Whether  it  was  in  confequen^e  of  the 
demand  above  made,  or  from  any  other 
motive,  the  author  cannot  fay ;  but  in  the 
news-paper  called  the  Sun^  for  June  3, 
1796,  the  following  account  of  Mr.  El- 
kington's  mode  of  draining  was  publiihed. 
As  foqa  as  he  heard  of  it,  the  author  took 
the  earlieft  opportunity  of  reading  it, which 

he 
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he  had  no  fboncr  done,  than  he  repented 
hitn  of  having,  in  fome  meafiire,  pledged 
himfelf  in  that  letter^tomake  fome  remarks 
upon  it.     Writing,  where  one  finds  little 
to  commend,  is  but  a  rery  unpleafing  talk. 
On  the  prefent  occafion,  it  became  pe- 
culiarly {oj  becauft  the  honeft  man,  againft 
whom  would  feem  to  apply,  any  cenfure 
that  ihould  be  made,  appears  himfelf  to 
be  abufed. — No  wonder,  then,  if  the  taflc 
was  undertaken  with  reludlance,  and  as 
long  delayed  as  poffible.     When  about  to 
publifli  the  prefent  edition  of  thefc  EfTays, 
however  (Feb.  1797)  the  author  thought 
it   incumbent* on   him,   after  what   had 
paifed,  to  take  fome  notice  of  this  publica* 
tjon  ;  and  with  that  view,  he  read  it  over 
with  greater  care  than  he  had  done  before, 
which  enabled  him  to  perceive,  that  he 
could  happily  get  rid  of  the  talk ;  for,  un- 
lefs  it  be  in  a  very  few  particulars  indeed, 
he  finds,  that  from  the  mofl  painful  atten- 
tion  he   could  beftow  upon  it,  he  has 
Icarcely  been  able  to  coUeft  a  fingle  con- 
fiftent  idea  from  the  perufal  of  that  per- 
formance.— ^At  the  firft  curfory  reading, 
he  believed,  indeed,  that  he ,  ihould  be 

able 
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able  to  make  fomething  of  it ;  but  after* 
wards  he  found,  that  in  proportion  as  the 
palTages  were  examined  with  care,  thefe 
nafcerit  ideas  evaniflied»     He  now,  there- 
fore, is  forced  candidly  to  acknowledge, 
that  he  cannot  zoWtOL^/ramtbis  paper y  anj 
.thing  that  can  dccifi>«ly  (how,  whether 
Mr.  £lkington*s  mode  of  draining  be  the 
fame,  or  different  from  his  own*    That 
the  reader  may  judge  for  himfelf,  however^ 
in  this  cafe,  and  that  the  prefent  Treatife 
may  be  made  as  complete  as  poilible  oix 
this  fubjed  in  itielf,  that  paper  (which  i^  • 
not  very  long)  is  printed  entire,  with  a^ 
ilridt  an  attention  to  accurficy  as  he  could 
T)eftow.     It  is,  however,  fo  far  fortunate 
for  Mr.  Elkington,  that  it  does  not  appear 
to  bo  written  by  him.     Indeed,  it  bc&4?s 
internal  evidence  fufficient  to  prove,  that 
it  never  could  have  been  written  by  bim^ 
or  by  any  o|ic  who  had  a6lually  praSlifed 
draining. 


ifir^ 
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MR.    ELKINSTOM's  MODE  OF  DRAItfINO, 


ExTRACi;s  from  the  Minutes  of  Pro- 
ceedings (ftbe  Board  of  Agricul- 
ture, refpediing  Mr.  Elkinoton's 
Mode  of  Draining  Land. 

*'  It  is  a  circumftance  hardly  to  be  cre- 
dited, that  the  principles  on  which  the 
draining  of  land  depends,  (hould  have  re- 
mained fo  long  unaicertained^  confidering 
the  great  private  benefit,  and  the  many 
public  advantages,  which  muft  neceffarily 
be  derived  from  carrying  fb  important  an 
art  to  perfeftion. 

"  The  following  narrative  will  explain 
the  circumftances,  that  led  to  fb  valuable 
a  difcovery  ;  which,  however  immaterial 
in  themfelves,  it  was  thought  right  to  pre-i 
fcrve,  as  a  proof,  among  many  others, 
how  trifling  incidents  may  produce  very 
important  confequences : 

"  About  30  years  ago  (anno  1 763-4)  Mr. 
Joseph  Elkington,  then  22  years  of  age, 
took  a  farm,  called  Princethorp,  contain- 
ing nearly  2^0  ac^es,  fituated  in  the  pa- 

rifh 
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rifti  of  Strettoii  upon  Dunfmorc,   in   the 
county   of  Warwick.— -The   parifh   had 
been  lately  inclofed  by  a6l  of  parliament, 
but  the  farm  he  pofTefTcd  confiftcd  chiefly 
of  poor  quality,  not  being  worth'  more 
than  fix  fliilhngs  per  acre.     It  was  ex- 
tremely wet ;  and  finding  that  it  rotted 
his  (heep,  he  determined,  if  poflible,    to 
drain  it. — ^The  field  iu  which  he  beran 
was  of  a  wet,  gravelly  nature,^  and  full  of 
fprings.     Li  order  to  drain  it,  he  dag  a 
trench,  from  four  to  five  feet  in  depth  5 
but  after  proceeding  with  it  for  about  1 00 
yards,  he  found  that  no  water  entered  the 
trench,  and  confcquently  th»t  he  had  not 
hit  upon  the  fpring  which  occafioned  the 
mifchief.     A  thought  accidentally  (truck 
him,   that    it  might  be  of  ufe   to  know 
what  kind  of  ftrata  lay  under  the  trepch, 
whether  hard  or  loft,  and  hOw  near  it  lay 
to  the  rock.     He  got  an  iron-crow,  or  bar 
for  that  purpofe,   about  1 8  inches  in  dia- 
ter  (fuch  as  the   Warwickshire  farmers 
commonly  m.ake  ufe  of  for  making  holes, 
into  which  their  flakes  for  fixing  hurdles 
are  put).      This  crow  he   forced   down 
about  three  feet  into  the  earth.     Upon 

taking 
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« 

taking  it  out,  to  his  afloniihment,  a  great 
quantity  of  water  burft  out,  and  ran  down 
the  trench. — ^This  naturally  led  Mr.  El- 
kington  to  tliink  of  applying  an  auger^  as 
an  inftrumcnt  better  adapted  for  the  pur* 
pofe  of  boring.  Upon  trial,  he  foon  found  ^ 
that  to  be  the  cafe ;  and  by  following  the 
fame  plan,  ufing  the  auger  where  necef- 
iary,  he  was  at  lad  enabled  to  drain  all 
the  wet  parts  of  his  farm*. 

"  The 

*  This  account  of  Mr.  Elkington's  difcovtry,  differs 

> 

in  nothing  materially  from  that  which  is  ftated  in  my 
letter ;  only  it  appears,  that  die  precife  date  of  this 
foppofed  diicovery,  feems  to  be  carefully  kept  out  of 
Tiew.  It  is  here  &id,  that  he  took  his  farm  (obferve,  it 
is  took  his  farm,  not  that  he  entered  to  it,  hx  lefs  that  he 
made  his  difcovery  in  draining)  in  the  year  1763-4.  For 
aught  that  here  appears  to  the  contrary,  he  may  have  en- 
tered into  the  pofleflion  of  bis  farm.  In  the  year  1774  : 
for  I  have  known  many  leafes  of  f«irms  taken  ten  or 
twelve^  fome  twenty  years  before  the  entry  to  them.* 
But  to  put  aitde'  all  appearance  of  cavilling,  let  us  fu^ 
pofe  that  the  ambiguous  date  of  1763*4,  means  that  he' 
took  it  in  1763,  and  entered  to  ic  1764.  I  take  parti- 
cular notice  of  this  circumftance  here,  becaufe,  in  the 
anfwer  Sir  John  Sinclair  wrote  to  my  firft. letter,  printed 
above,  after  apologizing  to  me,  for  having  obtained 
a  premium  for  Mr.  Elkington,  inftead  of  myfelf,  he 
feemed  to  confider  the  priority  of  the  date  of  Mr.  El- 
kington's 
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•*  The  advax^tagcs  attending  the  draining 
of  this  farm,  were  very   great    indeed* 

kington's  difcovery,  as  die  ground  on  whidi  he  muft 
determine.     '<  I  am  to  meet  with  him   (fajs  he)  stt 
Woobum  Abbey>  on  Monday  next,  when  I  fhail  have 
this  crrcumftance  fully  inveftigated,  and  inform  you  of 
it.''     The  publication  above,  is  the  firft  intimation  I  bad 
of  it.     Now,  by  what  is  here  faid,  it  could  not  be  earlier 
than  the  year  1 764 ;  probably  it  muft  ha?e  been  many 
years  after—for  it  is  (aid,  the  farm  rotted  his  (beep, 
which  he  could  not  know,  till  he  had  been  in  pofieffion 
of  it  at  leaft  one  year.     From  the  very  next  paragraph 
It  appears,  that  he  had  not  kept  it  one  year  only,  but  ie* 
Telral  years  before  he  began  to  drain;  for  it  is  tbere 
faid,  ^  when  he  firft  got.pofTeffion,  he  loft,  in  the  courfi 
efafiw  yiarsj  above  800  fliecp  by  the  rot-'*    The  ori- 
ginal difoovery,  therefore,  muft  have  been  made  by  him, 
not  in  the  year  1 764  or  1 765,  but  fevecal  years,  at  leaA,. 
pofterior  to  thcfe  years.     Whence  comes,  it,  tllat  Sir 
John  (hould  TiQw Jiudioujly  fpeak  with  fo  little  precifion, 
to  a  point  that  he  confefTedly  confidcied  to  he  of  a  mod 
l^rimary  importance.    I,  for  my  own  part,  confidsr  it  t9 
be  of  no  confequence  who  made  the  difcovery,  if  dif- 
covery  it  muft  be  called  5  for  I  doubt  not,  but  it  had 
b^  made  by  others  long  before  either  Mr.  Elkington 
or  myfelf  was  born  : — ^but  a  man  ought  to  be  conliftent 
with  himielf.     Such  dilingenuous  fhifts,  to  difguife  truth, 
excites  contempt  for  the  mcannefs  of  the  perfon  who 
adopts  them,  rather  than  refentment  for  the  injury  in- 
tended by  them.     T^hrough  every  paragraph  in  this  pa-   , 
per,  the  fame  difmgenuous  effort  is  clearly  ^lifcoveraUe : 
Might  it  not  be  (aid,  in  this  inftancei  ^  the  fpirit  is  will* 
ing,  but  the  flcfh  is  weak  ?" 

Whca 
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When  he  firft  got  into  poiTeffion,  he  loft, 
in  the  courfe  of  a  few  years,  above  800 
flieep  by  the  rot ;  whereas,  lince  the  farm 
was  completely  drained  (one  fcafbn  alone 
excepted,  when  a  field  that  had  not  been 
particularly  attended  to,  rotted  about  a 
fccwe)  his  flock  has  never  been  afFefied  by 
that  difeafe/* 


On  the  Principles  of  Mr.  Elbmgtori*s  MJi 

of  Draining. 

<*  Wetness  of  land,  in  fo  far  as  it  is  con- 
iiedled  with  the  prefent  enquiry  (for  it  is 
unneceflary,  on  this  occafion,  to  take  any 
wetnels  into  confideration,  if  occafioued 
by  the  overflowing  of  the  fea,  or  of  lakes, 
or  of  running  water)  miift  either  proceed 
from  rain-water  lying  ;On  the  furface,  or 
from  fprings  ifl!uing  from  below, 

**  No  water  will  remain  upon  the  lur-. 
face,  but  upon  clay,  or  where  the  fubftra- 
tum  is  clayey,  for  through  the  more  porous 
foils  it  naturally  iubiides.  Clay,  however, 
being  of  a  tenacious  nature,  water  can 

4  neither 


t 
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neither  pafs  through  it  from  the  furface 
the  bottom,  nor  from  the  bottom  to  the 
fbrface.  In  fuch  land,  therefore^  there 
can  be  no  fprings,,and  the  water  that  falls- 
on  the  furface  muft  remain  upon  it,  unle^ 
there  is  a  defcent,  and  the  water  is  carried 
down  by  furface-drains,  or  until  it  k  ex- 
haled by  the  air,  or  by  the  fun. 

"  Where  the  furface  does  not  confift  en- 
tirely of  retentive  clay,  but  is  porous 
above,  though  tenacious  below  ;  the  E/Iex 
or  Hertfordftiirc  mode,  of  hpUow-rdrainiiig 
may  be  fuccefsfully.praftifed. 

"  The  objea  of  Mr.  Elkington's  fyftem, 
however,  is,  the  draining  of  lands  rendered 
wet  by  waters  confined  beneath  the  fur-* 
'  face,  and  attempting  to  rife  in  the, man-  • 
ner.  of  fprings.  It  is  neceffary,  therefore, 
in  the  firft  place,  to  afcertain  the  nature 

0 

of  fprings. 

"  Accor<ling  to  Mr.  Elkington's  idea^ 
fprings  originate  from  rain  water,  faved 
and  colle6ted  by  the  hills  and  rifing 
grounds ;  whicji  water  fubiides  through 
particular  ftrata,  and  runs  either  over  or 
under  fuch  other  ftrata  as  are  impervious 
to  water,*  according  as  they  happen  to  lie, 

when 
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whdd  the  vif^er  comes  into  cotitud  with 
thedi«  He  aUb  (uppoies,  thftt  there  mtift 
be  grfiiit  qMntities  of  water  pi^eferved  ih 
4he  bowels  of  the  ^fth,  either  in  ^a  few  dr 
in  many  refervoirs,  aicci^rding  to  the  extent 
of  which,  ipring&  lire  either  temporar/^ 
/(flowing  only  in  wet(eaions^  and  ift  general 
burftifig  out  on  the  Mtt  of  hilli)  or  pef- 
petuali  which  are  chiefly  to  be  found  at 
thebottomr^-^Whefe  the  quantity  of  water 
is  great,  and  the  orifice  or  chantiel  fmaM^ 
the  Waiter  m\ift  netiei&rily  flow  in  equal 
Abundance^  ^t  all  ieafbns  of  the  year. 

^*  SpriMffl,  die  divides  into  two  forts :-~ 
Ltnd^fprhigB^  Vhich  being  fuppHed  by  a 
-ffflall  qtiaanitity  of  ground  (perhaps  only  a 
iingle  vein  of  fand  or  gravel)  mvift  fbon 
run  dry;  imd  bog^fprings,  Which  being 
Supplied  by  a  hill,  or  great  trad  of  coun- 
try, muft  ncceflarily  be  more  regular  and 
abundant. 

*'  In  regard  to  the  regularity  of  bog- 
fprings,  it  i^  to  be  obferved,  that  whatever 
may  be  the  quantity  o^  rain  that  falls 
upon  a  hill,  and  fubfides  through  its  porous 
(oik,  or  through  the  fiffures  of  the  nxrks, 
(frtid    then   falls  into  refervoirs;  yet  tlie 

E  quantity 
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quantity  of  water  that  UTues.atthe  fpru^^, 
in  any  given  fpace  of  time,  muft  clepend 
upon  the  (ize  of  the  oriiiQe,  at  or.  nc^ar  its 
mouth ;  and.  the  velocity  with  which  it 
flows,  is  according  to  itis  deicent  froqi  sl 
greater  or  leffer  height.  ,         -^    . 

"There  are onlyfourfubftances through 
which  fprings  naturally  iflue;  nafnely, 
I .  Rock,  whether  confifting  of  ftone  or 
hard  chalk ;  2*  Grayd ;  3*  Sand ;  and» 
4.  Marie, 

"  When  fprings  ifliic  through  x:lay»,  it 
can .  only  be  in  confequencc  pf  the  clay 
being  perforated,  and  upon  ^t^  circum- 
flance,  in  a  great  meafure,  depends  the  iiid- 
cefs  of  Mr.  Elkington's  mode  of  drain- 
.  ing  ;  for  the  wetnels  of  land,  arifing  from 
fiibjacent  water,  is  in  general  occafioneci 
by  this,  that  the  water  runs  under  a  ftra- 
turn  of  clay,  until  it  copaes  either  to  rock 
with  fiffures  in  it,  or  to  gravel,  fand,  or 
naarle ;  it  then  Hfes,  or  endeavours  to  rife^ 
to  the  furface,  and  in  wet  fcafbns  over- 
flows  the  land  thus  circumfl:anced.  But 
if,  by  perforating  the  flratum  of  clay,  you 
can  intercept  the  water,  and  thus  prevent 
its  ri(Jng,  or  can  give, it  an  eafier  channel, 

you 
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you  may  then  cxinduft:  it  in  an;f.  manner 
that  may  be  thought  mofb  advilable^  :and 
the  land  which  lies* kbove  the  bottom  of 
the  trench  is  drained. 
•  <*  The  objea  of  Mr.  Elkington's  fyf- 
4em»  therefore,  is  that  of  draining  land  in* 
jured  by  fiibjacent  waters,  not  by  ufing 
palliatives,  but  by  obtaining  the  command 
of  the  fubterraneous  watqrs  themfelveS^ 
and  thus  completely^  and  radically,  cutting 
off  the  caufe  of  the  mifchief.  Where 
there  is  only  one  coUedlion,  or  one  princi- 
pal vein,  with  feveral  fmaller  ones,  this  may 
be  done  as  effectually  by  one  drain,  as  by  a 
thoufand. 

"  The  different  kinds  of  foils  in  which 
Mr.  Elkington  has  principally  worked^ 
are,  i.  Clay;  2.  Sand;  5.  Bogs,  or  Mo- 
rafles.  .. 

-  •'  In  many  parts  of  Englaadt.  there  are 
veins  of  fand,  where  the  ground:  is  of  a 
clayey  nature,  and  where  the  foil  is  com- 
monly called  clayf  becaufe  that  fubftance 
predominates.  In  fuch  a  foil  it  is  very 
difficult  to  work^  as  it  requires. a  number 
of  trenches,  becaufe  there^  is  no  general 
ma(s,  but  only  partial  coU^ions  of  water. 

Ez  The 
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TJm»  water  is  cdlefkd  in  bcda  of  hnd  or 
^gftvd,  which,  pefEaja^imj  have  no  com*- 
munLcation  with  ea£h  oAer,  hoing  croifed 
aiid  intercepted  by  beds  of  day  ;  and,  con^ 
ftquendyp  as  many  trenches  muft  be  cut 
OS  ihay  bcr  nocdSary  to  extrad  the  waten 
firom  every  bed  of  iand  or  gravel,  each 
troin  of  which^  if  furrounded  by  beds  of 
day,  becomes  a  feparate  refer  voir  of 
water;  at  the  feme  time,,  there  is  no  im-- 
pfa6);icability  in  draining  land  of  that  mix^ 
ed  defcriptioR,  though  it  requires  more 
pains  and  attention.  In  this  mixed  fort 
of  foil  the  ordinary  modes  may  be  fucceflt 
fill. 

*  *^  It  id  alfo  difllkuk  to  drain  any  field 
where  fatid  predominates,  as  the  water 
fubfides  throTVgh  it«  In  land  of  that  de« 
fcription,  it  is  better  that  the  drain  fhould 
fee  open,  and  alio  very  wide^  that  it  may 
^lot  eaiily  fill  }Sp» 

**  But  the  great  objed  of  Mr.  Elking-- 
torr*9  fyftem  is  that  of  draining  boga ;  and 
it  is  ill  every  p^int  of  view  the  moft  kn- 
portarnt ;  beca«ife,  in  the  firft'  place,  im- 
mtnfe  tra€b*of  valuable  land,  of  a  mo^ 
rafly  tiature,  aw  loft  to  the  community^ 

from; 
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from  an  idea>  ttuit  it  is  imfO^Bklb  toAain 
them :  and  in  the  fecoBd  piace^  beesusfe 
land  of  that  nature  and  value^  in  propor- 
tion to  its  extent,  can  be  drained  at  die 
fmalkft  cxpence,  and  when  they  ar^ 
drained^  are^  perhaps^  the  moil  valuable  of 
any. 

^  When  a  bog  or  niorafs  is  to  be  drain- 
ed, the  firik  obje6t  is,  to  ascertain  the  di^ 
redion  in  which  the  trench  iho«ld  be  dug. 
This  is  the  moft  difficult  part  of  the^whole 
buiinefs,  as  it  is  hardly  poffible  t4>  explain 
it  by  words  or  writmg,  owing  to  the  great 
variety  of  bogs,  and  the  great  diverfity  of 
countries  in  which  tliey^are  fituatedir*- 
No  man  can  acquire  this  art  completely 
without  a  great  deal  of  pia£Uce*  Such 
rules  as  Mr.  Elkiagum  has  beoii  iMe  tB 
fiirniih,  are  as  follows : 

^^x«  Asthewholedepeodsupofi  tbefliMrt 
of  the  bog  to  be  drained,  and  the  fttte  of 
the  adjacent  country,  as  much  knowrkiige 
as  poffiUe  muft  be  obtained  nfpdEliiig  the 
ftrata  in  the  neighbourhood,  whether  con* 
filling  of  ftone,  gravel,  iand,  or  marie,  as 
the  water  muft  be  lod^  a^  one  of  theie, 
and  it  U  nnt&ury  to  a&eitam  which. 

E3  '^a-The 
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.  ^2:  The  trench  muft  be  direded  fo  a$ 
to:hit!the  bottom  of  the  bed  which  occa- 
fhms  the  mifchief,  and  the  particular  fpot 
where  the  main  fpring  lies.  One  fpring 
probably  occafions  the  whole  bog,  which 
having  no  proper  vent,  forces  the  water 
through  a  number  of  fmall  veins,  even 
to  a  great  diftance,  and  makes  the  whole 
a  fw^mp.  By. draining  that  main  fpring, 
the  others  follow  of  courfe. 

"  ^  If  there  are  various  beds  through 
.which  water  iffues,  the  ftone  is  the  one  to 
be  preferred  for  draining  the  wHole,  as  the 
water,  i$  mych  more  eafily  drawn  through 
it,  than  through  gravely  iknd»  or  marie  ; 
confe^uently^  by  draining  the  fpring  there, 
the. whp.Ie  w^ter  wUch  communicates 
4hereMriti^ flows  through  it;,  water  always 
preferring  a  ftraight  or  clear  to  a  crooked 
ph^ni»eL  *  :But  iu  ftone  beds,  the  trench 
ought:  to  be  'made  from  fix  to  eight  yards 
from  'the  tail  of  the  bed,  or  the  place 
where  ithc  rock  ends ;  becaufe,  in  litne- 
flone,  and  in  other  rocks,  the  tail,  as  it 
is  technically  called, ,  is  harder  than  any 
other  part. of  ^he  rock,  and  there. are  (ew, 
if^any,  filFjirps  in  it ;  but  by  going  i  a  few 

yard^ 
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yards  aboVe,  you  giet  into  a  ^fbfter  part  of 
the  bed/  and  the  water  ih  more  acceflible. 
Tlje  4ail  of  thefe  beds  may  often  be  found 
itf  a  pdlnt  or  pronfiontory,  jutting  out  from 
the  adjacent  heights'. 

**  4 4  The  trench,  in  general,  (hould  be 
dire^ed  in  a  line  with  the  bottom  of  the 
mill,  becaufe  it  makes  the  beft  (eparation 
between  the  Upland  and  the  Meadow  In-* 
dofiires,  and  the  ipring-  can  beft  be  inter- 
cepted. The  trench,  however,  muft  be 
carried  in  the  line  of  the  ipring,  or  nefar 
it ;  for  if  it  diverges  from  it  at  any  dif-  ^ 
tance,  all  profpeft  of  reaching  the  fpring, 
by  tapping  it;  or  otherwife,  is  over,  and 
the  labour  beftowed  upon  digging  it,  is 
probably  loft. 

^*  5.  It  is  better  to  make  a  new  trench 
than  to  tap  the  ipring  in  any  old  brook  or 
run  of  water,  where  that  may- be  pradlica- 
hle ;  for  though  the  fpring,  when  once  it 
burfts  out,  has  force  enough  to  throw  up 
any  ftones>  fand,  &c.^  thkt  may  accidentally 
fall  into  it,  yet  brooks,  in  a  flood,  may 
bring  down  fuch  immenie  quantities  of 
fand,  &c/ as  completely  tp'overweigh  and 
dioak  up  the  fpring^  and  {o  much  caution 

£  4  is 
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It  nuc^fSkry  to  prevent  any  riik  ^  fudi  ^ 
circinnftancQy  that  wb^i^  the  ttonch  craflbft 
any  runlet  of  w«tor  pr^^cet^kig  from  a 
fpaaU  brooks  or  from  a  coUedio]}  d  f«r* 
face  water,  the  trench  is  pvddlod«  io  as 
not  to  receive  it,  left  it  ibould  blow  up^ 
^nd  deftroy  the  work,s. 

^^Laiftly»  having  6x«d  dnthegenendliiii^ 
of  dire^ioB,  and  marked  out  the  tirenchji 
you  are  to  begin  at  the  bottom  or  loweft 
level,  carrying  your  trench  gradually  up> 
tbfi  jpif  it-level  in  thi$  part  of  the  qperatioa 
h^iog  your  guide.  The  fall  fgr  the  water 
t^eed  not  be  veiy  confiderable ;  a  few 
inches  in  a  hundred  yards  will  be  fuffi^ 
cient. 
*•  In  digging  the  trench,  no  tools  butthofe 
of  the  moft  common  fort  are  made  \rie  of, 
and  conmon  labourers  can  carry  on  the* 
trencht  under  an  experienced  foreman  or 
overfeer.  The  auger,  which  muft  often  be 
made  uie  of  for  taj^og  the  ^pring^  may 
be  from  (me  aod  a  hirif  to  two  inches  dVi«- 
meter,  and  is  applied  in  the  ordinary  maib* 
ner.  If,  in  boiiii||,  a  ftone  ia  otet  witiv 
the  auger  muft  be  taken  off;  ami  a  cfaiflbL 

or* 
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or  punch  icrowed  on,  to  penetrate  Co  hard 
a  fubftancc. 

**  Sofnetitncs  the  fpring  is  cut  off  by 
the  trench  alone ;  but  in  many  cafes  it 
lies  greatly  below  the  level  of  the  trench^ 
in  which  it  is  nece(&ry  to  make  ufe  of  the 
auger,  for  tapping  the  fpring,  as  it  is 
called*  Mr.  Eikington  bored  an  auger- 
hole  near  Tamworth,  thirty  feet  in  depth, 
which  threw  water  up  equal  to  three 
hogfheads  in  a  minute,  and  completely 
drained  all  the  neighbourhood* . 

"  To  judge  when  to  make  ufe  of  the 
auger,  is  a  difficult  part  of  the  bufinefs; 
and  here  it  is  to  be  obferved,  that  if  the 
water,  from  having  a  Araight  and  clear 
channel,  rifes  without  difficulty  through 
the  hole  made  by  the  auger,  it  may  draw 
off  the  fpring  above,  and  even  drain  all 
the  neighbourhood,  anA  you  may  proceed 
no  farther,  l^or  natural  fprings  often  ifTue 
through  narrow  and  crooked  perforations, 
and,  confequently,  the  water  may  prefer 
the  eafier  though  lower  orifice.  If  it  is* 
oertain  that  all  the  water  in  the  fpring 
flows  through  the  hole  made  by  the  auger, 
you  may  there  flop ;   if  not,  the  trench 
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mxtR,  be  carried  farther,   arid  the  auger 
again  made  ufe  of. 

**  The  trench  being  once  made,  and 
the  fpriiig  cut  off,  either  by  tipping  t>r 
otherwife,   it  is  then  neceffary  to-  deter^ 
mine  whether  the  drain  fhould  be  open  or 
covered.     If  the  drain  can  with  propriety 
be  made  a  fence  at  the  fame  time,  it  had 
better  be  open,  if  not,   it  ought  to  be  co- 
vered.    No  apprebeniion  need  to  be  cn-^ 
tcrtained  cf  the  holes  made  by  the  auger 
being  filled  up,  whether  the  drain  i&  open 
or  covered,  unkfs  other  waters  are  ad- 
mitted; becaufc  fuch  is  the  force  of  the 
ipring,  that  it  will  throw  up  any  ftonesy 
earth,  of  other  fubftauces  that  might  ac' 
cidcntally  get  into  it,  and  it  can  be  injur-  • 
ed  by  nothing,  but  great  quantities  coming 
upon  it  at  once. 

^  If  the  drain  is  lo  be  covered,  thb  mode 
adopted  by  Mr.  Elkington  is,  to  make  it 
fquare,  either  of  common  brick  or  ftonc. ' 
Of  the  two,  ftone,  wherf  flat,  is  prefera- 
ble ;  at  the  fame  time,  when  ftone  can- 
not be  had,  a  fort  of  brick,  invented,  it 
is  faid,  by  Mr.  Elkington,  anfwers^  the. 
purpofe  welL 

"But 
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.   **  But  the  tax  (which  o^rtainly  ou^t  to 

I 

betaken  off,  on  bricks  for  drains)  prevents 
the  general  uie  of  this  article,  though  fo 
well  calculated  for  the  piirppfe.  If  the 
drain  is  well  made,  it  may.  laft  for  ages  ; 
the  force  of  the  running- water  preventing 
'  it  from  filling  up,more  than  a  fpring  flowing 
through  the  bowels  of  the  earth,  provided 
the  mouth  of  the  drain  is  kept  open,  and 
regularly  cleaned  out  when  neceflary. 
None  of  thofe  made  by  Mr.  Elkington 
have  as  yet  failed;  any  perfon  who  makes 
-in  future,  may.fafcly  engage  to  keep  them 
in  repair  for  fifty  or, one  hundred  years. 

^*  This  fyftem  pjf  draining  land  is  fome- 
times  attended  with  extraordinary  conie- 
quenceSf  By  it,  not  only  the  land  below 
the  natural  fpring,  or  even  above  the  ar- 
tificial fpring^  i§  drained^  but  the  waters 
fropi  the  |ieight)ouring  heights,  finding  a 
pew  apd  eafier.  channel,  abandon  the 
places  to  which  they  formerly  went,  and 
thu$  9,  tra^  of  country  may  be  drained, 
without  the  leaft  apparent  cofpmunication 
wit^  the  fpring  intended  tP  be  drained,  or 
(he  trench  made  to  it.  Nay,  a  drain  ipade 
pn  one  fide  pf  a  hill  has  been  known  to 

wake 
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stiike  fpnn^  asid  wells  on  the  ether  fide 
quite  drj,  of>enmg  a  channel  of  an  eafier 
fort,  to  which  the  watoTrTiaeuriLiijr  draws. 
^^  As  yttj  Mr.  Elkingtoa  has  only  made 
life  of  tlioie  di&ov-eries  £br  the  parpofe  of 
draining  the  lahd^    Bat  as  tlic  compiete 
command  of  an  unexpeSed  treafiire  of 
water  is  thus  obtained,   it  is  probable, 
that  the  plan  noajr  h6  very  much  improved, 
bj  ufmg  the  water  thus  obtained  for  the 
purpofe  of  flooding  land,  which  it  is  well 
known  is  the  greateft  of  all  improvements^ 
as  it  requires  little  pains  or  expence  to  in- 
jure, by  means  of  the  water  alone,  loxo-* 
riant  crops  and  perpetual  fertility.     Prom 
Springs  alio  fuch  quantities  of  water  may 
be  obtained,  as  may  be  of  ufe  in  regard  to 
mills  and  navigations,  and  in  fupjriying 
private  houfes,  and  even  towns  and  vH* 
iages,  with  whotefbme  water  to  drkilt^  or 
to  ufe  fw  other  pitrpof^,  inftead  of  mere 
puddle. 
<*Mr.  Elkington  being  extremely  fiicccff- 
fbl  in  judging  of  tlic  ftrata  of  the  earth, 
where  it  ha»  ndt  been  greatly  akered  by 
(ome  eoiivulfion  of  nature,  it  ittaybe  right 
to  ftate  the  principles  on  which  he  fet^a 

His 
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Hi^  pioiie  of  judging  of  the  ilrata  is  not 
from  the  herbage  that  grows  upon  the  fur- 
fiice^  -which  is  often  artificial^  and  not 
natural  (ru(hei  only  excepted^  -  which  de>- 
note  clay)  noor,  as  fovne  imagine^  from  tho 
morning  and  evening  vaptur;  but  in  ivet 
weather  he  judges  by  the  ftate  of  the  j[ur« 
face,  the  veins  of  clay  being  then  wet^ 
whereas  thoie  of  fand  are  comparatively 
dry.  The  beft  mode  of  determining  the 
mattet  iS|  however,  by  examining  the 
neighbouring  heights^  particularly  if  any 
pits  or  quarries  have  been  made  in  them, 
becaufe,  if  the  one  height  at  all  refemblos 
the  other,  the  ftrata  on  the  fame  level  will 
probably  be  the  fame.  He  alfo  judges, 
with  remarkable  precifion,  how  to  find 
ftone  in  places  where  it  would  not  be  ge* 
nerally  looked  for,  and  to  difcover  the 
place  where  wells  may  be  made  with  the 
beft  chance  of  fuccefs, — The  rules  on 
which  he  a€ls  in  regard  to  thefe  two  arti- 
icles,  muft  be  the  fubje6l  of  future  enquiry. 
The  knowledge  of  the  different  flrata  will 
\fO  greatly  facilitated,  by  Mr.  Elkington*s 
giving  plans  of  the  flrata  in  England,  fb 
far  as  he  has  travelled  through  it ;  the 

fame 
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&ine  ftrata  frequently  running  in  ^  line 
from  fea  to  fea. 

^  On  the  whole,  it  appeal^  that  this 
mode  of  draining  land  injured  by  fubter-' 
raneous  waters,  is  by  far  the  moft  tS^Cr^ 
tual  of  any  that  has  yet  been  fliggefled ; 
and,  to  the  credit  of  Mr.  Elkington,  it  i$ 
to  be  obferved»  that  he  made  no  difficulty 
in  communicating  the  nature  of  his  difco-. 
yeries  to  the  Committee  of  the  Board  of 

f 

Agriculture,  appointed  for  the  purpoic  of 
meeting  with  him  upon  the  fubjed  ;  and 
that  he  left  it  entirely  to  the  Board  to  make 
him  any  remuneration,  or  not,  as  they 
might  judge  proper* 

"  Mr.  Elkington  having  thus  enabled  the 
Committee,  to.  form  fome  idea  of  his  fyC* 
tern  of  draining,  and  the  principles  on 
which  it  is  founded,  it  only  remains  ta 
point  out  the  beft  mode  of  making  others 
mafters  of  the  fubje61:,  fo  that  the  benefits 
thereof  ijnay  be  fpread  as  quickly  as  pof- 
fible  over  the  kingdom.  Mr.  Elkington 
is  of  opinion,  that  the  moft  likely  plan 
for  that  purppfe,  is,  for  .the  Board  ©ithex 
to  pitch  upon  fome  intelligent  perfons  to 
travel  about  with  him,  to.  whom  he  will 

communicate 
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cojiimunica^e'bis  ideas^  aad;  explaia  the 
principles ^u.  which  he  ads  more  diftindly^ 
by  pointing  out  on  each  fpot,  relpedively, 
the  manner  hi  .which  iie  xvould  drain  the 
different  kinds  of  foil ;  or  to  bind  apprea- 
tices  to  him,  whom  he  would  readily  in- 
ftru£V«.  Perhaps,  a  tour  over  the  whok 
iilandj^  would  be  advifeable,  beginning  with 
the  Eaftern,  and  returning  by  the  Weilera. 
coafts  of  the  kingdom.  Mr*  Elkingtoa 
would  thus  be.  enabled  to  judge,  to  wbat 
extent  this  mode  of  improvement  could 
be  carried^,  and  ^  whether  the  fame  iyftem 

will  anfwer  amidft  the  hills  and  vallies  of 

j>  ■  .  • 

.Wales,  or  Scotland,  as  in  thofe  of  Lan- 
cafhire,  where  he  has  already  been  fo 
fuccefsfuL" 


•*m 


:    The  only  remark  I  fhall  make  on  the 
.  dbp ve  is,  tl^at  it  is  not  eafy  to  form  an  id6a 
4k>w  fuch  .*  performance  could  ever  have 
.been  produced.     Perhaps,  it  may  be  ac- 
covntedfqr  on  the  fiippofition  that  the  fol- 
lowing c^fe  could  have  happened. — :If  Mr. 
,  JElkington,  when  he  met  the  Committee 
of  the  Board  of  Agriculture  at  Wooburn- 
2  Abbey, 
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Abbey,  for  the  porpc^e  of  expkming  t^ 
them  the  principles  of  his  mode  of  drain- 
ing, ihould  hftve  candidly  toM  them,  that  he 
was  merely  a  plain  pra6lical  man,  who  was 
little  acquainted  with  phUoibphical  prin- 
ciples of  any  fort,  and  therefore  was  net 
ubie  to  give  any  kind  of  explanation  iuch 
as  they  feemed  to  require ;  that  he  could 
not  clearly  exprcfs,  perhaps,  any  of  his 
ideas,  fo  as  to  make  them  intelligible  to 
gentlemen  of  their  rank;  but,   if  they 
would  have  the  goodneis  to  fhow  him  a 
field  that  required  to  be  drained,  he  would 
let  them  fee  in  what  manner  he  ihould 
proceed,  and  give  them  the  beft  explana- 
tion he  could  of  every  th\ng  about  which 
they  fhould  interrogate  him  as  he  went 
on;  and  that  this  was  the  only  way  in 
which   he  thought  he  could   make  the 
reafons  of  his  pra^lice  be  fully  underftood. 
Should  this,  I  fay,  have  happened,  and 
fliould  this  have  been  all  the  mformatioa 
the  Committee  could  obtain  froin  him- 
felf ;  and  fliould  they  farther  think,  that 
after  what  had  happened,  it  would  be  ab- 
folutely  neceflary  for  the  Committee  to 
make  fome  report  to  the  Board ;  and  (hotiW 

3L  they 
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thcj  tbu5  dreumftanced,  have  ^  charged 
£)me  pctfoxi  to  make  out  the  beft  account 
be  could  on  this  fiabjCiS  %  Aiid  flK>:ajid  tfeat 
per£bn,  who  had  formed  4  few  vHgae  :no- 
-tibns  froA  the  ioiperfefl  hints  of ,  Mp* 
£jkmgtaa  ill  miderftpod,  W  mingled 
vith  forjoiier  ideas  adopted  at  ^ooU  makf 
out  that  account;  fuch  a  prodttdtien  a$ 
that  which  has  been  above  exhibited,  might 
naturally  Enough  have  been  the  reflilt. — 
I  do  not  fay^  that  this  did  aftually  happen ; 
buty  I  thinks  it  would  be  difficult  to  ac- 
count for  fuch  a  perforn^ance  in  any  other 
way.  It  certainly  never  could  have  been 
written  by  one  who  had  even  attempted  to 
put  his  own  directions  into  pra6tice. 

In  the  prefent  edition  fome  additions 
have  been  made  to  this  Efiayy  to  render 
it  fomewhat  more  complete  than  before ; 
but  thefe  additions  are  carefully  dif- 
tinguifhed  from  the  original  performance. 
Thefe  additions^  with  fome  others,  are 
printed feparately,  to  be  fold  for  the  accom- 
modation of  the  purchafers  of  the  former 
editions  of  this  work :  and  for  the  fake  of 
other  purchafers^  who  may  incline  to  have 
the  Eflay  on  Draining  complete,  that  Eflaj 

F  has 
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has  been  there  given  entire.  To  which  is 
added,  the  Two  Letters  to-  Sir  John  Sin- 
clair, illuflfative  of  that  fiibje6l. 

It  is  hoped,  the  author  will  be  pardoned 
for  employing  the  fame  plates  for  the  fc<- 
parate  publication  as  for  the  book,,  though 
they  contain  fbme  obje6h  that  do  not 
late  to  the  prefent  Eilay. 


ON 


AND  SWAMPY  GROUNDS.    67 


ON 


DRAINING    B  O  G  S 


AND 

SWAMPY    GROUNDS. 

IN  the  preceding  Eflay,  I  have  (how- 
ed,  that  water  may  on  fbme  oc- 
cafions  be  of  great  utility  to  the  farmer ; 
yet,  as  there  are  few  things  more  prejudi- 
cial to  him  than  a  fuperab.undance  of  it, 
when  too  long  continued  upon  the  ground, 
it  behoves  him  to  guard  againft  this  evil 
as  much  as  he  pofiibly  can  ;  and  at  almoft 
any  expence^  to  free  his  ground  from  it, 
if  he  hopes  to  make  any  coniiderable  im-  , 
provement  thereon;  for,  unlels  this  be 
firft  done,  all  his  other  operations  will 
turn  out  to  little  account. 

The  methods  of  drawing  off  ftagnant 
water,  which  may  be  accumulated  in  any 
low  fituation,  for  want  of  a  proper  outlet, 
are  in  general  fo  obvious  to  every  man  of 
difceroment,  who  examines  the  (ituatioa 
of  the  ground,  that  I  fhall  not  tire  the 

F  z  readef) 
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reader  by  enlarging  upon  that  head ;  but 
fliall  proceed  immediately  to  treat  of  the 
moft  j^roper  melhod  that  1  have  expe- 
rienced, of  drahiing  fuch  grt)\ind  as  is  hurt 
by  fprings  oozing  out  ijpon  them  (ufually 
diftinguifhed  by  the  name  of  wety  ox/pout- 
ing  ground)  ind  bogS*  ;  as  this  is  a  niatter 
of  much  greater  difficulty  than  the  former, 
and  the  principles  upon  which  it  (houldbe 
conduced,  far  lels  generally  underftood. 

Springs  arc  formed  in  the  bowels  of 
the  earth,  by  water  percolating  through 
the  upper  ftrata,  where  they  are  of  a  po- 
rous texture,  which  continues  to  defcend 
downwards,  till  it  meets  with  a  ftratum  of 
clay  that  intercepts  it  in  its  courfe  \  where, 
being  colle6lcd  in  confidcrable  quantities, 
it  is  forced  to  feek  a  paflage  through  the 
porous  ftrata  of  fand,  gravel,  or  rock,  that 
may  be  above  the  clay,  following  the 
courfe  of  thefe  ftrata  till  they  approach 

*  It  will  appear  to  the  reader,  that  the  term  h9gy  is 
here  employed  in  its  moft  unlimited  acceptation,  dcnot-t 
ing  any  kind  of  quaggy  ground  arifing  from  too  much 
mbilture ;  and  not  according  to  the  ufual  meaning  of  the 
word  in  Ireland,  where  it,  for  the  moft  part,  only  deficftes 
what  is  in  Scotland  called  peat-mo&»^ 

the 
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the  furface  of  the  earth,  or  ve  interrupte4 
by  any  obftaclc  which  occafiops  the  ^ater 
to  rife  upwards,  forming  fprings,  bogs« 
and  the  other  phaenoaiena  of  thic  nature  { 
which  being  varioufly  diveriified  in  diiler- 
ent  circumftances,  produce  that  variety 
of  appearances  in  this  refpedt  that  we  often 
meet  with. 

This  being  the  cafe,  w?  may  naturally 
conclude^  that  an  abundant  fpring  need 
never  be  expected  in  f  ny  country  that  is 
covered  to  a  great  depth  with  fand,  with** 
out  any  ftratum  of  clay  to  force  it  upwards, 
as  is  the  cafe  in  the  landy  deferts  of  Arabia, 
and  the  immeafurable  plains  of  Lybia. 
Neither  afe  we  to  expeft  abundant  fprings 
in  any  foil  that  confifts  of  an  uniform 
bed  of  clay  from  the  furface  to  a  great 
depth:  For,  it  muft  always  be  in  fome 
porous  ibratum  that  the  water  flows  in 
abundance,  and  it  can  be  made  to  flow 
horizontally  in  that  only,  when  it  is  fup* 
ported  by  a  ilratum  of  clay,  or  other  iub- 
ilance  that  is  equally  impermeable  by 
water.  Hence  the  rationale  of  that  rule 
fo  univerfally  eftabliflied  in  digging  for 
wells,  jthat  if  you  begin  with  fand  or  gra- 

F3  vel, 
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vel,   &c.  you  need  feldom  hope  to  finrc^ 
water,  till  you  come  to  clay ;  and  if  you 
begin  with  clay,  you  can  hope  for  no  water 
in   abundance,  till  you  meet  with  fand, 
gravel,  or  rock. 

It  is  necefTary  that  the  farmer  fliould  at- 
tend to  this  procefs  of  nature  with  care,* 
as  his  fuccefs  in  draining  bogs,  and  every 
Ipecies  of  damp  and  Ipouting  ground,  will 
in  a  great  raeafure  depend  upon  his  tho- 
rough knowledge  of  this, — his  acutenefs 
in  perceiving  in  every  cafe,  the  varia- 
tions that  may  be  occafioned  by  particu- 
lar circumftances,  and  his  (kill  in  varying 
the  plan  of  his  operations  according  to 
thefe.  As  the  variety  of  cafes  that  may 
occur  in   this  refpeft,  is   very  great,   it 

would  be  a  tedious  talk  to  enumerate  the 

•  .  •         »       •      • 

whole,  and  defcribe  the  particular  method 
of  treating  each ;  I  fhall,  therefore,  con* 
tent  myfelf  with  enumerating  a  few  par- 
ticular cafes,  to  fliew  in  what  manner  the 
principles  above  cftablifhcd  niay  be  applied 
to  practice. 

Let  Fig.  2ift  reprefcut  a  perpendicular 
feftion  of  a  part  of  the  earth,  in  whiclj 
AB  is  the  furface  of  the  ground,  beneath 

whicl^ 
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which  are  feveral  ftrata  of  porous  fab- 
ftances,  which  allow  the  water  to  fink 
through  them  till  it  reaches  the  line  CD, 
that  is  fuppofed  to  reprefent  thp.  uppqr 
fur&ce  of  a  folid  bedof  clay ;  above,  which 
liesi  a  ftratutn  of  rock,  fand,  or  gravely  In 
this  cafe  it  is  plain,  that  when  the  water 
reaches  the  bed.  of  clay,  and  can  (ink  no 
farther,  it  muft  be  there  accumulated  in- 
to a  body ;  and,  feeking  for  itfelf  a  paf- 
fege,  it  will  flow  along  the  furface  of  the 
clay,  among  the  land  or  gravel,  frona  P 
towards  C,  till  at  laft  it  ilRies  forth  at  the 
opening  A,  a  fpring  of  pure  water. 

If  the  quantity  of  water  that  is  accu- 
mulated between  D  and  C  is  not  very 
coniiderable,  and  the  ftratum  of  clay  ap- 
proaches near  the  furface,  in  that  cafe^ 
the  whole  of  it  will  ifTue  by  the  opening 
^  A,  and  the  ground  will  remain  dry, 
both  above  and  below  it.  But  if  the 
quantity  of  water  is  fb  great,  as  to  raife  if 
to  a  confiderable  height  in  the  bed  of  fand 
or  gravel,  and  if  that  ftratum  of  land  is 
iiot  difcontinued  before  it  reaches  the  fur- 
face of  the  ground,  the  water  in  this  cafe, 
would  pot  ifTue  at  A  only,  but  would  like- 

F  4  wife 


y%        ON'  DRAINING  BOGS 

wife  bozo  out  in  fniall  ftre^ms  tbrdugfi 
every  part  of  the  ground,  between  A  and 
a*^  forming  a  barren  patch  of  wet  £Eindy 
or  gravelly  ground  tipofi  the  i^e  of  a  de* 
clivity :  Which  i$  a  phaenon^noa  that 
every  attentive  obferver  muft  have  fre* 
quently  met  with. 

1^0  d^aib  a  piece  of  ground  iu  this  (itua« 
tion,  is  perhaps,  the  moft  unprofitable  talk 
that  a  f^E^rraer  can  engage  in;  (lot  only 
becaufe  it  is  difficult  to  execute,  but  al(b, 
liecaufe  the  ifoil  that  is  gained  is  but  of 
V^y  little  value^  However,  it  is  lucky 
that  patches  of  this  kind,  are  feldom  of 
great  breadth,  although  they  fometimes. 
run  along  the  fide  of  a  declivity,  in  a  ho* 
rizontal  diredion,  for  a  great  length. 

The  only  effe6hial  method  of  draining 
this  kind  of  ground,  is,  to  open  a  ditch,  as 
high  up  ais  the  higheft  of  the  fprings  at «, 
which  (hould  be  of  fuch  a  depth  as  not 
only  to  penetrate  through  the  whole'' bed 
of  land  or  gravel,  but  alfo  to  fink  fo  far 
into  the  bed  of  clay  below,  as  to  make  a 
canal  therein,"  Efficiently  large  to  contain 
and  carry  off  the  whole  water.  Such  a 
ditch  is  reprcfented  by  the  doted  lines  a. 
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ditch  Qf  fttch  a  ^pth  »»  ifeift  wouW  fup- 
pofe,  aod  t)f  keeping  it  aftcfwai4?  in  rg- 
pair,  is  very  great ;  it  is  but  ill  very  few 
cafes  that  this  mode  of  draining  wo\M  h^ 
adviieable^  and  never^  i^leis  wb^rf  thede^ 
clivity  happens  to  be  lb  fmall,  that  a  great 
Surface  ii  loft  for  little  depth ;  as  would 
have  happened  here#  if  the  furface  had 
extended  in  the  diredion  of  tibe  doted 
line  a  d. 

But^  fuppofing  that  the  ilratum  of  day, 
after  approaching  to  the  furface  at  A, 
contihued  to  keep  ar  a  little  depth  below 
ground ;  and  that  the  foil  whidi  lay  above 
it  was  of  a  fandy  or  ipungy  nature,  fb  as 
to  allow  the  water  to  penetrate  it  eafily ; 
In  that  cafe^  even  fuppofing  the  quantity 
of  water  that  flowed  from  D  to  C^  was 
but  very  incoufiderable,  inilead  of  riiing 
out  at  the  fpring  A,  it  would  flow  forward 
along  the  furface  of  the  clay,  ampng  the 
porous  earth  that  forms  the  foii,  fo  as  to 
keep  it  conftantly  drenched  with  watVy 
and,  of  confequence,  render  it  of  very  little 
value. 

Wetneis,  arifmg  fron\  this  caufe,  is 

ufually 
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ufually  of  much  greater  extent  than  the 
former  y  and  as  it  admits  of  an  eafy  cure^ 
it  ought  not  to  be  one  moment  delayed^ 
For  a  ditch  of  a  moderate  depth  opened 
at  A^  and  carried  thrbiigh  a  patt'*of  the 
stratum  of  clay  (a$  reprefented  by  the 
doted  lines  A,  iff)  would  intercept  and 
carry  off  the  whole  .of  Ithe  water,  and  ren- 
der the  field  ^as  dry  as  could  be  defired. 
It  is,  thercfoye,  of  very  great  coiifequencc 
.  to  the  farmer,  accurately  to  diilinguilh  be- 
tween thcfc  tivo.caies,  ibiriearly  allied  to 
each  other  in  appearance  ;  and  as  this  can 
be  eafiift  done  by  Ix^ring,  every  one  who 
has  much  ground  of  this  kind,  ought  to 
prbvi4e  .himfelf  with  a  fet  of  boring-irons^ 
.which  he  will  likewife  fiiid  ufe  for  on 
other  occafions, 

I  might  here  enumerate  a  great  variety 
of  cafes  which  might  be  reduced  to  the 
.fame  head  with  the  foregoing :  but  as  any 
attentive  reader  may,  after  what  has  bee  a 
faid,  be  able  eafily  to  diftinguiflt  thefe,  I 
(hall  only  in  general  obferve.  That  every 
foil  of  a  foft  and  porous  texture,  that  hes 
upon  a  bed  of  hard  clay,  whatever  its  ii- 
tuation  in  other  refpeds  may  be,  will  in 

fome 
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fome  mealure  be  (ubjefted  to  this  difeale : 
And  if  it  is  upon  a  declivity  of  any  confi* 
derable  length,  the  undermoft  parts  of  the 
field  will  be  much  damaged  by  it,  unlels 
ditches  are  throwji  up  acrofs  the  dc* 
clivity,  at  proper  diftances  from  one  anT 
other^  to  intercept  the  watef  in  its  de^ 
fent. 

It  may  not  likewife  be  improper  here 
to  remark,  that,  in  cafes  of  this  nature, 
unlefs  where  the  foil  is  of  a  verv*S;reat 
depth,  the  malady  will  always  be  eiicreai-^ 
cd,  by  railing  the  ridges  to  a  confiderable 
height ;  as  will  appear  evident  by  examin- 
ing Fig,  22,  in  which  the  line  AB  repre- 
fents  the  furface  of  a  field  of  this  nature, 
and  CD  the  furface  of  the  bed  of  clay; 
Now,  if  this  field  were  raifed  into  high 
ridges,  as  at  F,  F,  F,  fo  as  that  the  fur- 
rows E^  E,  E,  defcended  below  the  fur- 
face of  the  clay,  it  is  plain,  that  all  the 
water  that  fhould  fink  through  the  middle 
of  the  ridge,  would  run  along  the  furface 
of  the  clay,  till  it  came  to  the  fides  of  the 
Tidge  L,  L,  L,  L,  L,  L,  which  would  thus 
be  kept  continually  foaked  with  water  j 
whereas,  if  the  ground  had  been  kept  le- 
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vcl,  as  in  the  part  of  the  field  from  G  to 
H,  with  open  furrows  H,  at  npoderate  dis- 
tances from  one  another,  the  water  would 
immedi^itely  fink  to  the  clay,  apd  be  car- 
ried  off  by  the  furrows,  fo  as  to  damage 
the  Ibil  far  lefs^  than  whea  the  ridges  are 
Jugh, 

If  the  foil  is  fo  thin,  that  the  plough  caix 
always  touch  the  clay,  the  ridges  ought  to 
]>c  made  narrow  and  quite  flat,  as  from  G 
to  H ;  t>ut  if  there  is  a  little  greater  depth 
of  ^1,  then  it  ought  to  be  raifed  into 
ridges  of  a. moderate  height,  as  from  H  to 
K,  ib  as  tp  allow  the  bottom  of  the  furrow 
to  reach  the  play.  But  neither  is  this  ne- 
ceflary,  wherp  the  foil  is  of  any  confidqr- 
^\>\c  depth. 

I  have  feen  fome  induftrious  farmers, 
who  having  ground  iij  this  fituation,  have 
been  ^t  the  very  great  expence  of  making 
9  covered  drain  in  each  furrow.  But,  had 
they  rightly  underftood  the  nature  of  the 
difeafe,  they  never  wpujd  have  thought 
of  appVng  fuch  a  remedy ;  as  muft  ap- 
pear evident  at  firfl  fight  to  thofe  who 
examine  the   figure.      The  fuccefs  was, 

what 
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what  blight  be  expe£^ed  from  fuch  a  fool- 
ifh  undertaking. 

Thcfe  obfcrvations^  it  is  to  hoped,  will 
fuffice  is  to  the  manner  of  treating  wet, 
fandy,  or  porous  foils.  I  now  proceed  to 
tiakfe  notice  of  fiich  as  are  of  a  ftiflF  clayey 
tiature,  which  are  often  very  different  in 
^ppeakTinde,  and  i-equirc  a  different  treat- 
ment from  theie.  ^     ^ 

Suppofe  that  (as  in  Fig.  23)  the  ftra- 
tfim  of  land  or  gravel,  D  C,  (hould  be  dif- 
continued,  as  at  E,  and  that  the  ilratum 
above  it  Ihould  be  of  a  coherent  clayey 
nature :   In  this  cafe,  the  water  that  flow- 
ed towards  E,  being  there  pent  in  on  every 
fide,  and  being  accumulated  there  in  great 
quantities,  it  mufl,  at  length,  force'  a  paf- 
lage  for  itfelf  in  fome  way ;  and  preifing 
ftrongly  upon  the  upper  furface,  if  any 
one  part  is  Weaker  than  the  refl,  it  there 
would  burft  forth,  and  form  a  fpring  (as, 
fuppofe,  at  A) .    But  if  the  texture  of  every 
part  of  this  ftratum  were  equally  ftrong, 
the  water  would  fqueeze  through  many 
fmall  crannies,   and  .  would  ooze  out   in 
numberlefs  places,  as  between  A  and  F, 
fo  as  to  oQpafion  that  kind  of  wetnefs 

which 
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which  is  known  by  the  name  of  a  ipou^ 
ing  clayey  foil.  < 

The  cure^  in  this  cafe,  is  much  m6re: 
ealily  efFefted  than  ih  any  of  the  former  z ' 
For,  if  a  ditch  of  a  confiderable  fize  be 
ppened,  as  at  A^  towards  the  low«rmoft 
fide  of  the  {pouting  ground^  fo  deep  as  te 
penetrate  through  the  upper  flratum  of 
clay,  and  reach  to  the  gravel,  the  water 
will  rife  up  through  it,  at  firft,  with  very- 
great  violence,  which  will  gradually  de*- 
creafe,  as  the  preffure  from  the  water  be- 
hind is  diminiflied.  And  when  the  whole 
of  the  water  accumulated  in  this  fub- 
terraneous  refervoir  is  run  off,  there  be- 
ing no  longer  any  preffure  upon  the  clay 
above  it,  the  whole  foon  becomes  as  dry 
as  could  be  defired ;  and  continues  fb  ever 
afterwards,  if  the  ditch  be  always  kept 
open.  This  I  fpeak  from  experience,  I 
having  rendered  feme  fields  of  this  kind 
that  were  very  wet,  quite  dry,  by  this 
method  of  treating  them. 

It  will  hardly  be  neceffary  for  me   he»e 

to  pttt  the  farmer  upon  his  guard,   to  be 

particularly  caieful  in   his  obfervatione^ 

5  that 
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that  he  may  diftinguifh  between  the  wet- 
nefs  that  is  produced  from  this  caufe,  and 
that  which  proceeds  from  the  caufe  before 
mentioned:  Becaufe  tht  treatment  that 
would  cure  the  one,  would  bebf  noufe  at 
all  to  the  other. 

The  attentive  obferver,  likewife,  will 
readily  perceive,  that  if  any  field  that  is 
wet  from  this  caufe,^  admits    of  being 
ploughed,  it  will  be  in  equal  danger  of 
being  hurt  by  being  railed  in  high  ridges^ 
with  the  other  kind  of  damp  ground  be- 
fore mentioned:    For,   as    the  depth  of 
earth  above  the  refervoir  would  be  fmaller 
in  the  deep  furrows  than  any  where  elfe, 
there  would,  of  confequence,  be  lels  refift- 
ance  to  the  water  in  that  place,  fo  that  it 
"would  rife  there  in  greater  abundance. 
And  if,  in  this  cafe,  a  farmer  fhould  dig  a 
drain  in  each  furrow  ;•«— as  a  coniiderable 
quantity  of  water  would  rife  into  them, 
in  fome  cafes,  the  ground  might  be  imr 
proved,    or  even  quite  drained  thereby, 
(efpecially  if  they  fhould  have  accidentally 
reached  the  gravel  in  any  other  place,) 
although  at  an   expence  much   greater 

than  ! 
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than  was  heceflity*,  I  take  tuoxice  of 
ifcis  circutnftanae,  in  (b^t  mealurc,  to 
p^Vent  the  prejudicfe  that  feme  inatteii-* 
tiVe  ebferVers  ihight  entertain  againf^ 
what  we  faid  before  of  this  tatethod  of 
draining,  from  their  having  accidentally 
feen  fbme  fields  that  may  have  beeii  bet- 
tered by  it. 

Bogs  are  cA\\y  a  variety  of  Ais  bift- 
mentioned  kind  of  wet  ground,  and  there* 
fore  ought,  in  general,  to  be  drained  after 
the  fame  manner  with  tbem»  Clay  is  a 
fubllance  that  ftrongly  refifts  the  entrance 
cf  water  into  it ;  b\it,  when  clay  is  long 
drenched  with  water,  it  is,  in  procefs  of 
time,  ill  Ibme  meafui'e^  diffolved  thereby, 
lofes  its  original  firmneft  of  texture  and 
cdnfiftence,  and  becomes  a  fort  of  ifettn- 
fluid  mafs,  which  is  called  a  bog.  And  as 
•thele  bogs  are  fometimes  covered  with  at 
Surface  of  a  particular  kind  of  grafs,  with 
"Very  matted  roots,  which  is  ftrong  enough 

\ 

"*  This  feems  to  have  been  preciTcIy  th6  cafc^  in  the 
£rft  attempt  of  Mr.  Elklngton  at  draining^  in  which 
cafe  he  accidentally  penetrated  the  bed  of  day,  and  reach^ 
t&e  pervious  ftratum  below  it 

to 
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to  bear  a  fmall  weight  without  breaking, 
although  it  yields  very  much,  it  is^  in  tkefe 
circumftances,  called   a  Swaggle. 

But  whatever  be  the  nature  of  the  bog, 
it  is  invariably  occafioned  by  water  being 
forced  up  through  a  bed  of  clay,  as  juft  now 
defcribed,  and  diflblving,  or  foftening,  if 
you  will,  a  part  thereof.  I  fay  only  a  part, 
becaufe,  whatever  may  be  the  depth  of 
the  bog,  or  fwaggle,  it  generally  has  a  par- 
tition of  folid  clay  between  the  bog  and 
the    refervoir   of  water   under   it,    from 
whence  it  originally  proceeds:   For,  were 
not  this  the  cafe,  and  were  the  quantity  of 
water  confidcrable,  it  would  meet  with  no 
fufficient   refiftance   from   the   bog,   and 
would  iflue  through  it  with  violence,  and 
carry  the  whole  fcmifluid  mafs  along  w^ith 
it.     But  this  would  more  inevitably  bfe  the 
cafe,  if  there  was  at^rft  acruft  at  the  bot- 
tom of  the  bog,  and  if  that  cruft  fliould 
ever  be  broken ;  efpecially,  if  the  quantity  of 
water  under  it  were  very  confiderable.  And 
as  it  is  probable,  that  in  many  cafes  of  this 
'j[brt,  the  water  flowly  dilutes  more  and 
more  of  this  under-cruft,  I  make  no  .doubt 
]but  that  in  the  revolution  of  many  ages,  a 

G  great 


82        ON  DRAINING  BOGS 

great  many  irruptions  of  this  kind  may 
have  happened ;  although  they  may  not 
have  been  deemed  of  importance  enough 
to  ha'«^e  the  hiftory  of  them  tranfmitted  to 
pofterity  *. 

Of  this  kind,  although  formed  of  a  dif- 
ferent fubftance,  I  confider  the  flow  of  the 
Solway  mofs,  in  Cumberfand,  to  have 
t>een;  which,  upon  the  i6th  November^ 
1 77 1,  burft  its  former  boundaries,  and 
poured  forth  a  prodigious  ftream  of  femi- 
fluid  matter,  which,  in  a  (hort  time,  co* 
vered  feveral  hundred  acres  of  very  fine 
arable  ground.  Nor  will  any  one  who  is 
acquainted  with  the  nature  of  mofs,  who 
knows  its  refemblance  tb  clay  in  its  qua- 
lity of  abforbing  and  retaining  water,  and 
it's  very  eafy  diffufibility  therein,  be  fur- 
prifed  at  this ;  as,  from  all  thefe  proper- 
ties, it  is  much  better  adapted  for  formiag 
an  extenfive  bog,  and  therefore  in  greater 
danger  of  producing  an  extenfive  devafta^ 
tion,  by  an  eruption  of  the  water  into  it, 

♦  Probably,  the  eruption  which  produced  Saint  Win- 
nifred's  well,  in  North  Wales,  may  have  been  of  this 
fortr    NoU  to  tb^  fourth  Edition. 

than 
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ihzix  thofc  that  are  form^  of  any  kind  of 
clay  whatever  *. 

If  the  bog  or  fwampy  ground  be  upon  a 
declivity,  the  ditch  ought  to  be  carried 
acrofs  the  field,  about  the  place  where  the 
loweft  fprings  arife.  But  if  the  furface 
of  the  ground  be  level,  or  nearly  fb,  as  be- 
tween AandB  (Fig.  24)  and  the  fprings 
break  out  in  feveral  places,  y  ?  J'  y  ?  ?>  lo 
as  to  form  ibft  quagmires  interfperfed 
through  the  whole  of  the  field,  it  will  be  of 

*  Since  the  above  was  written,  I  find  the  .eruption 
of  Solway-mofs  was  produced  in  a  manner  very  differ^ 
ent  from  the  above.  The  water  which  carried  it  off^ 
inAnuated  itfelf  between  the  fmooth  bed  of  clay,  below  the 
mofs,  in  iuch  great  quantities,  as,  without  foftening  th# 
mois  fo  as  to  reduce  it  to  the  ftate  of  a  iemi-fluid 
mafs,  heaved  it  up,  (b  as  to  be  as  if  afloat  upon  the  water, 
which  ihoved  it  bodily  forward  with  the  current,  till  it 
was  left,  in  a  great  ineafure,  in  Its  natural  ftate,  lying 
above  the  corn-fields,  tojthe  whole  depth  of  the  mofs. 
For  farther  elucidations  on  the  fiibje6l  of-  mofs,  ib< 
a  Pradical  Eilay  on  Peat  Mofs.   Robinfons,   1794^ — 

N.B.  At  the  time  the  prefent  EiTay  was  written,  I 
had  formed  no  diftin<5l  idea  of  the  nature  of  mofs ;  and 
at  the  time  the  Efiay  on  mofs  was  written,  I  knew  no- 
thing of  th^  fa£t  here  flated  It  affords  an  additional 
proof  of  the  triiA  of  the  hypothefis  there  brought  for- 
ward.    Nott  to  the  fourth  Edition, 

G  2  little 
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little  confequcnce  in  what  part,  the  draia- 
is  opened t  for^  if  it  be  dug  fo  deep  as  to 
allow  the  water  to  rife  in  it  with  freedom, 
it  will  iffue  through  that  opening,  and  the 
field  will  be  left  perfeftly  dry. 

But  as  it  may  frequently  happen  that' 
the  ftratum  of  gravel  (hall  be  at  a  confir 
derable  depth  beneath  the  furface  of  the 
earth,  and  as  it  pi  ay  be  fometijnes  even 
below  the  level  of  the  place  into  which 
the  drain  muft  be  emptied,  it  might  fbmeT 
times  be  extremely  difficult  to  make  a 
ditch  fo  deep  as  to  reach  the  bed  of  fand 
or  gravel.  But  it  is  lucky  for  us  that 
this  is  not  abfolutely  neceffary  in  the  pre- 
fent  cafe;  becaufe  a  ^rain,  of  two  or  three 
feet  deep,  as  at  D,  will  be  equally  efFe&ual 
with  one  that  fhould  go  to  the  gravel.  All 
that  is  neceffary  in  this  cafe  is,  to  fink 
pits  (P)  in  the  courfe  of  the  drain,  at  a 
moderate  diftance  from  one  another,  which 
go  lb  deep  as  to  reach  the  gravel.  For,  as^ 
the  water  there  meets  with  no  refiftance, 
it  readily  flows  out  at  thefe"  openings,  and 
is  carried  off  by  the  drain,  without  being 
forced  up  through  the  earth  j  fo  that  the; 
ground  is  left  entirely  dry  ever  after. 

I  have 
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1  have  likewife  drained  feveral  fields  in 
this  way ;  and  as  I  have  generally  found 
the  appearances  pretty  much  alike,  I  fhall, 
for  the  information  of  the  inexperienced 
reader  give  a  (hort  account  of  them  : 

If  you  attempt  to  make  your  pit  in  one 
of  thefe  foft  quaggy  places,  where  the  wa- 
ter is  found  in  great  abundance,  you  will 
meet  with  very  great  difficulty  in  forming 
it :  For,  as  the  fubftance  of  which  it  is  com- 
pofed  is  a  femi-^fluid,  it  will  always  flow 
into  the  hole  as  faft  as  you  dig  it.    On  this 
account,  I  would  advife,  not  to  attempt 
to  make  the  pit  in  the  fwaggle,  but  as 
near  it  in  the  fblid  earth  as  you  conveni- 
ently can.     However,  if  it  be  pretty  firm, 
and  of  no  great  extent,  it  will  be  fometimes 
pradlicable  to  make  a  pit  in  the  foft  bog, 

at  the  drieft  time  of  the  year.    This  I  have 

» 

fometimes  pra6lifed,  which  gave  me  an 
opportunity  of  obferving  the  nature  of 
thefe  bogs  ijaore  perfeftly  than  L  otherwife 
would  have  had. 

In  the  trials  of  this  kind  that  I  have 
made,  the  foft  qiJ^ggy  ground  has  feldom 
been  above  three  or  four  feet  deep,  below 
which  I  have  always  found  a  ftratum  of 

G  3  hard 
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hard  tough  clay,  ufually  mixed  with  ftones^ 
and  fo  firm  that  nothing  but  a  mattock 
or  pick-axe  couM  penetrate  it :  And  as 
this  ftratum  is  comparatively /nuch  drier 
than  the  ground  above  it,  ah  inexpe- 
rienced operator  will  be  very  apt  to 
imagine  that  it  is  the  bottom  he  is  in 
fcarch  of. 

In  digging  through  this  ftratum,  yoir 
will  frequently  meet  with  finall  fpriiigS' 
oozing  out  in  all  directions;  Ibme  of  them 
that  might  fill  the  tube  of  a  fmall  quill, 
and  others  fb  fmall  as  to  befcarcely  percep- 
tible. But,  without  regarding  thcfe,  you 
muft  continue  to  dig  on  without  inter- 
miffion,  till  you  come  to  the  main  body  of 
the  refervoir,  if  I  may  fo  call  it,  that  » 
contahied  in  the  rock,  gravel,  or  fand ;, 
which  I  have  generally  found  from  two 
to  four  feet  below  the  bottom  of  the  fwag- 
gle,  and  which  you  will  be  in  no  danger 
of  miftaking  when  you  come  to  it.  For,, 
if  there  has  been  no  opening  made  before 
that  time  in  the  field,  as  foon  as  you  break, 
the  cruft  immediately  above  the  gravel  (W 
rock,  the  water  will  burft  forth  like  a  tor- 
rent,  and,  on  Ibme  occafions,  will  rife 

like 
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like  a-  jet  (TeaUy  to  a  confiderable  height 
above  the  bottom  of  the  ditch  ;  and  con- 
tinue to  flow  off  with  great  impetuofity 
for  fome  time,  till  the  pent-up  water  be- 
ing drained  off,  the  violent  boiling  up  will 
begin  to  fubfide,  and  the  ftrength  pf  the 
current  to  abate,  and  in  a  fliort  time  it 
will  flow  gently  out  like  any  ordinary 
fpring. 

Allowing  it  to  remain  in  this  ftate  for 
fame  time,  the  quaggy  earth  will  fpon  be- 
gin to  fubfide,  and  gradually  become  fir- 
mer and  firmer  every  day ;  fb  that  in  the 
ipace  of  a  few  months,  thofe  bogs  that 
were  formerly  fo  fofit,  as  hardly  to  fiap- 
port  the  weight  of  a  fbnall  dog,  will  be- 
come fo  firm,  that  oxen  and  horfes  may 
tread  upon  them  without  any  danger  of 
finking,  at  the  very  wetteft  feafon  of  the 
year. 

I  had  a  field  of  this  nature,  that,  by 
havihg  only  one  fuch  pit,  as  I  have  now 
defcribed,  opened  in  it,  was  entirely  drain- 
ed, to  the  diftance  of  above  a  hundred 
yards  around  in  every  diredion. 

But,  as  it  is  poflible  that  the  ftratum  in 
which  the  water  runs,  may  be  in  fome  place$ 

G  4  interrupted, 
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interniptcdj  it  will  be  in  general  expedient 
to  make  feveral  of  theie  pits,  if  the  field 
is  of  great  extent ;  always  carrying  the 
drain  forward  through  the  lowermoflrpart 
of  the  field,  or  as  near  the  quag  as  you  con- 
veniently can ;  and  finking  a  pit  where- 
ever  you  may  judge  it  will  be  moll  necef- 
fary.     But  if  the  ftratum  of  gravel  is  not 
interrupted,  there  will  be  no  violent  burft 
of  water,  at  opening  any  of  thefe  after 
the  firft,  as  I  have  frequently  experienced. 
To  keep  thefe  wells  from  clofing  up,  it 
is  always  expedient  to  fill  them  up  with 
Imall  ftones  immediately  after  they  are 
made,  which  ought  to  rife  to  the  height  of 
the  bottom  of  the  drain. 
'  I  have   often  imagined,  that  the  ex- 
pence  of  digging  thefe  pits  might  be  fav- 
ed,  by  boring  a  hole  through  this  fblid  ftra- 
tum of  clay,  with  a  large  wimble  (auger) 
I  made  on  purpofe  ;  but  as  I  never  expe- 
rienced  this,  I  cannot  fay  whether  or  not 
it  would  anlwer  the  defired  end  exactly. 

If  the  whole  field  that  is  to  be  drained, 
confifts  of  one  extenfive '  bog,  it  will  re- 
quire a  long  time  before  the  whole  work 
can  be  entirely  finiflied  ;  as  it  will  be  im- 

5  poffible 
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I 

poffible  to  open  a  drain  through  it,  till  one 
part  of  it  be  firft  drained,  and  becomes  lb-, 
lid  ground.  In  a  fitiiation  of  this  kind,  the 
undertaker,  after  having  opened  a  drain  to 
convey  the  water  from  the  loweft  part  of 
the  bog,  muft  approach  as  near  to  the 
fwampy  ground  as  he  can,  and  there  make 
his  firft  pit,  which  will  drain  off  the  water 
from  the  neareft  parts  of  the  bog. 

When  this  has  continued  open  for  Ibme 
time,  and  that  part  of  the  bog  is  become 
fo  fblid  as  to  admit  of  being  worked,  let 
him  continue  the  ditch  as  far  forward 
through  it  as  the  fituation  it  is  in  will  ad-» 
mit  of,  and  there  link  another  pit ;  and 
proceed  gradually  forward  in  the  lantC 
manner,  making  crofs  cuts  where  necef- 
fary,  till  thp  whole  be  finilhed. 

In  this  manner,  may  any  bog  or  trad: 
of  Ipouting  ground,  of  this  nature,  be  ren- 
dered dry,  at  a  very  inconfiderable  expence. 
And  as  there  can  be  no  other  method  of 
draining  ground  of  this  fort  effedually,  I 
recommend  the  ftudy  of  it  to  the  attention  ^ 
of  every  diligent  farmer  who  may  have 
occafion  for  it.     Let  hinj  fii-ft  be  extreme- 


9^        ON  DRAINING  BOGS 

tions  of  a  warm  imagination,  I  (hall  xton^ 
tent  myfclf  with  having  pointed  out  this 
evil  to  thofe  who  may  have  it  in  their 
power  to  exanoiine  into  the  caufes  of  this 
particular  malady,  and  to  point  out  to 
others  the  eafieft  and  moft  efficacious  cure. 

Here  ends  the  Ejfty^  as  it  was  mginally 

printed. 
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I 

ADDITIONS 

TO   TiJE 

ESSAY  ON  DRAINING, 

MADE     IN     THP      YEAR        I797» 

I  AM  no  longer  reftrained  by  the  con- 
fiderations  which  influenced  me  when  this 
Eflay  was  firft  publi{hed ;  an  experience  of 
inore  than  twenty  years  farther  has  re- 
moved thofe  fcruples  entirely :  And  though 
the  attentive  reader  will  find  little  in'  what 
follows  that  may  not  be  inferred  from 
what  has  gone  before,  yet  it  will  not  per- 
haps prove  difagreeable,  to  iee  how  the 
few  fimple  principles  above  fuccinftly  de- 
veloped, may  be  eafily  applied  in  fofne 
practical  cafes  which  affume  a  confiderable 
diver  fity  of  .appearance. 

The  peculiar  fpeciesof  wet  land,  that  has 
been  juft  now  defcribed,  is  not  in  general 
pccafioned  by  fprings;  for  ia  the  kind 
pf  foil  here  defcribed,  fprings,  properly  fo 
palled^  are  rarely  to  be  fourtd ; — it  originates, 
for  the  moft  part,  entirely  from  water  that 
falls,  from  the  clouds.     When  rain  falU  in 

.  abundance 
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abundance  upon  a  field  of  the  kind  here 
defcribed,  a  part  of  the  water  will  find  its 
way  along  the  furface  towards  the  farrows, 
if  any  fuch  have  been»made  in  it,  by  which 
it  will  be  carried  off  the  field ;  but  a  confi- 
,  dcrablc  quantity  of  water  will  be  abforbed 
by  the  porous  foil   on  the  top,  through 
which  it  will  gradually  fink,  till  it  reaches 
the  folid  bed  of  clay  below,  which,    having 
flever  been    opened  up  efFedtually,  refifts 
the  water,  whicli  can  there  penetrate  down- 
wards no  farther.     In  that  cafe,  it  can  find 
no  outlet  until  it  forces  its  way  laterally  to- 
wards the  furrows,  flowly  through  the  fu- 
perficial  mould — or,  if  no  furrows  are  pro- 
vided to  carry  it  off,  it  muft  remain  as  in 
a   bafon,  in  which  the  fuperficial  foil  is 
mixed  with  the  water,  lb  as  to  become  a 
thin  pafte,  that  muft  remain  of  a  foft  con- 
fiftency  daring   wet   weather,  and  which, 
when  much   rain  hath  fallen,  will  be  only 
a   fmall  degree  removed   from    fluidity- 
While  in  this  ftatc,  it  muft  be  highly  pre- 
judicial to  the  vegetation  of  all  thofe  plants 
we   are  in   the   ufe  of  cultivating  in  this 
country  :     But  in  this  ftate  the  foil  muft 
remain,   drenched  with   water,   until   the 
return  of  dry  weather.     The  fun  will  then 

evaporate 
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evaporate  it ;  when  the  foaked  pafte,  now 
•deprived  of  its  moifture,  will  aiTume  a  hard 
irony  confiftence,  which  is  equally  unfit  for 
the  fuflenance  of  jplants  as  it  was  in  its 
^oiftened  ilate. 

Such  being  the  caufes  of  this  difeafe,  the 
confequences  may  be  eafily  removed.  The 
opening  up  of  hollow  drains,  running  diago- 
nally acrois  the  flope,  at  a  fmall  diftance 
from  each  other,  if  they  can  be  kept  open, 
will  anfwer  the  iame  purpofe,  nearly,  that 
the  drawing  of  open  water  furrows  in 
the  fame  dircftion  would  have  done,  and 
will,  doubtlefs,  mitigate  the  evil,  in  propor* 
-tion  to  their  nearnefs  to  each  other :  but 
-they  muft  be  very  clofe  together  indeed, 
if  they  remove  it  entirely — for  ftill  the  foil 
muft  be  drenched  in  the  manner  before 
defcribed,  by  the  water  forcing  its  way 
'through  it,  until  it  reaches  the  drain. 

But,  as  the  rain-water  will  fink  perpen- 
^licularly  through  the  foil,  until  it  meets 
with  the  folid  clay,  before  it  attempts  to 
ieek  a  lateral  diredion,  it  muft  follow  that 
that  part  of  the  mould  which  is  neareft  to 
the  clay,  will  be  more  drenched  with  wa- 
ter than   thofe  parts  of  it  which  lie  at  a 

greater 
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greater  diftance  above  the  clay ;  of  cour/e^ 
the  deeper  the  foil,  the  lefs  will  the  furface— 
mould  be  liable  to  be  drenched  with  hurt- 
ful moifture. — Hence  it  follows,  that  if  the 
foil  {hall  be  deepened  to  fuch  a  degree,  as 
that  the  water,  even  during  the  greatcfl: 
xains^  fhall  not  be  forced  to  rife  fo  high  as 
to  chill  the  roots  of  the  plants  which  grow 
upon  it,  the  remedy  wifbed  for  will  be 
cffedled. 

Nor  will  this  be  a  matter  of  fuch  great 
difficulty,  as  at  firft  fight  it  might  appear—^ 
for  as  the  rain  finks  flowly  downward 
through  fuch  a  foil,  that  portion  of  rain 
which  falls  firft  continuing  to  fink  regu- 
larly, if  the  foil  be  mellow,  without  flop- 
ping, goes  gradually  downward,  making 
way  for  that  which  follows,  without  being 
regorged  back  upon  it  tijl  it  meets  the 
bottom— rHence,  if  we  (liould  fuppofe,  for 
the  fake  of  illuftration,  that  the  rain  funk 
four  inches  downward  in  twenty-four  hours, 
and  that  the  rain  continued  without  inter- 
miflion  for  three  days  together,  the  water 
would  have  penetrated,  by  that  time,  to 
the  depth  of  twelve  inches,  had  it  met  with 
no  interruption  before  the  rain  abated ;  biijt 

if 
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if  the  foil  were  no  more  than  four  inches 
deep^  the  water  would  have  reached  the 
bottom^  in  twenty-four  hours,  after  which 
time,  it  could  go  no  farther— but.  the 
rgin  continuing  to  pour  on  more,  the  foil 
towards  the  bottom,  by  acquiring  frefli  ad« 
ditions  of  water  every  moment,  is  there  foon 
reduced  to  the  ftate  of  a  femi-fluid  pafte; 
and  as  the  water  muil  rife  higher  and 
higher,  while  tl^e  rain  continues,  more  of 
the  foil  muft  be  drenched  by  it,  until  the 
whole  foil  becomes  like  a  foft  pap,  that  is 
incapable  to  fupport  the  fmalleft  animal. 
Or,  if  the  open  furrows  or  under-drains  be 
near  at  hand,  a  part  of  the  water  will  at  lafl 
fall  into  thefe,  and  be  carried  off  the  fields 
,  after  having  wafhe4  the  furface-mould  in 
its  pafTage  fo  as  thus  to  carry  off  with  it  all 
the  foluble  parts  of  the  manures  it  has  met 
with  in  its  courfe.  But  if  the  penetrable 
mould  had  extended  to  a  greater  depth  (fay 
(ixteen  or  twenty  inches)  the  water  would 
not  n^op  even  when  the  rain  abated,  but 
contique  to  fink  farther,  till  at  lad  it  would 
be  all  imbibed  by  the  earth,  without  hav- 
ing reduced  any  part  of  it  to  the  flate  of  a 
pap—and  even  without  the  aid  of  any  drain 

H  whatever. 
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whatever.    Thus  would  the  mduld,  having 

I 

never  been  reduced  to  the  ftatc  of  a  piile» 
continue  friable,  even  when  dry  weather  ap- 
proached: and  as  the  roots  of  plants  grow- 
ing upon  the  foil  would,  thus  be  invited  to 
ftretch  to  a  great  depth,  they  would  there 
find  moifture  fufficient  to  fuftain  them,  at  a 
time  when,  if  theyhad  been  forced  to  fprcad 
abroad  near  the  furface,  for  want  of  depth  of 
foil,  they  muft  have  periflied  from  lack  of 
moifture.     In  this  way,  the  foil  is  rendered 
dry  in  moift  weather,  and  moift  in  dry  fea- ' 
fons,  to  a  degree  that  could  not  otherwifc 
have  been  experienced.   And,  as  it  has  been 
already  faid,  the  water  in  its  progrefs  dif- 
folves  and  carries  along  with  it,  a  portion 
of  the  vegetable  mantires,  this   portion  of 
manure,  by  the  procefs  now  deforibcd,  is  all 
left  in  the  foil,  and  of  courfe  tends  to  me-' 
liorate  it,  inftead  of  being  carried  off  from  it 
either  by  the  water-furrows  or  the  drains, 
which    becomes  :  indifpenfably    neceflary, 
where  the  foil  is  thin — and  which  unavoid- 
ably reduces  it  into  that  poor  hungry  ftate 
fo  frequently   experienced  under  circum- 
ftances  of  the  fort  here  defcribed. 

There  are  found   in  many  counties. of 
^  Great 
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Great  Britain,  immenfe  trafts  of  poor, 
hungry,  clayey  foils,  that  are  all  reducible 
to  the  clafs  of  which  we  now  treat. — They 
have  been  denominated  hungry ^  from  the 
fudden  difappearance  of  the  efFefts  of  ma- 
nures that  have  been  laid  upon  them ;  they 
are  alfo  called  hide^boundy  becaufe  of  the 
hard  ftiffnefs,  and  miferable  appearance  of 
the  furface.  iPew  foils  are,  in  their  pre- 
fent  ftate,  more  unprofitable  than  thofe. 
Yet  there  are,  perhaps,  none,  which,  under 
a  Judicious  management^  could  be  render- 
cd  more  produftive  than  many  of  them. 
It  often  happens,  that  over  the  whole  lur- 
face  of  fuch  foils,  a  thin  crop  of  weakly 
rufhes  are  produced,  while  it  iff  allowed  to 
remain  in  grafs ;  and  fog  or  mo(s,  which 
eftablifties  itfelf  there  during  the  winter 
months,  is  almoft  the  only  vegetable  pro- 
duftion,  that  gives  a  fickly  verdure  to  the 
furface.  Upon  examination, ,  it  will  be 
found,  that  in  all  cafes  of  this  fort,  the 
unloofened  clay  rifes  very  near  to  the  fur- 
face ;  in  confequence  of  which,  the  fuper- 
ficial  mould,. which  has  been  ftirredbythe 
plough,  to  a  fmall  depth  only,  being  thinly 
fpread  over  it,  is  fubjeft  to  be  drenched 
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through  its  whole  aepth  by  every  violent 
rain,  the  manures  completely  waflied  out 
of  it,  and  the  whole  reduced  to  ia  pappy 
pafte,  that  becomes  hard  like  iron,  when 
the  fiimmer  heat  diflipates  the  moiflure* 
Under  thefe  circumftances,  whatever  ma- 
nures or  culture  are  beftowed  upon  it,  are 
in  a  great  meafiire,  thrown  away,  as  they 
are  fcen  to  produce  but  vefy  little  efFefl: ;  and 
thefe  foils,  are  therefore,  m  a  great  mea* 
fure,  abandoned  as  hopeleis. 

Many  foils  of  this  defcription,  however, 
if  opened  to  a  fufficient  depth,  may  be 
gradually  brought  into  a  ftate  of  great 
produdivenefs.  Indeed,  many  of  the  moft 
produftive  diftrifts  in  this  kingdom  con- 
fift  precifely  of  foils  that  were  originally 
of  this  kind.  When  fuch  foils  are  thus 
opened  up,  they  are,  for  the  reafons  above 
afligned,  more  efFediually  drained  than 
they  could  be  by  any  other  procels.  The 
manures  that  are,  after  this  is  done,  work- 
ed into  the  foil,  arc  never  carried  off  from 
it,  but  gradually  tend  to  meliorate,  and  thus 
to  render  more  tender  and  friable,  the  bot- 
tom foil ;  fo  as,  in  time,  to  become  deep, 
,  found,    and  wholefome   land,    which  is 

'    neither 
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neither  ftrongly  affedted  by  the  viciffitudcs 
of  drought  nor  of  rain. 

Thefe  efftQs,  however,  are  not  to  be 
cxpeded  to  be  felt  at  firft,  to  their  full 
extent.     Some  clays  are  fo  cphefive,  that 
mere  digging  alone  will  not  render  them 
as  permeable  by  water,  as  could  be  wifli- 
cd.     Before  they  can  become  Efficiently 
friable  for  the  purpofc,  to  the  h^heft  de- 
gree that  could  be  wifhed,  manures  muft 
have  had   time   to  operate  upon  them. 
For  this  reafbn,  although  the  efFeft  of 
deep  digging,  and  copious  manuring,  will 
bj5  at  once  fenfibly  felt,  yet  the.  meliora- 
tion that  will  refiilt  from  this  procels,  will 
be  going  forward  for  many  years  to  come ; 
and,  by  degrees,  it  will  be  coming  nearer 
and  nearer  to  that  higheft  degree  of  pro- 
duftivenefs  for  which  the  old  lands  of  that 
defcription,  above  named,  are  fo  very  re- 
markable. 

We  have  an  opportunity  of  obferving 
the  efFe.6l  of  thus  opening  the  foil  to  a 
great  depth,  in  our  gardens,  which,  in  con- 
fequence  of  being  univerfally  trenched 
over,  as  an  initiatory  ftep,  are  found  to 
continue  healthfully  dry,  even  in  foils  of 

H  3  this 
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this  kind,  without  the  aid  of  either  water- 
furrows,  to  carry  off  the  furface-rain,    pr 
hollow-drains,  to  carry  ofF  the  moifturc 
from  below.     If  there  be  but  one  drain 
leading  from  the  loweft  part,  to  allow  the 
little  water  that  Jeefs  *  down  to  it,  to  be 
parried  freely  away,  that  is  quite  enough 
to   preferve    the  mould  healthfully  dry. 
But  in  fields  where  the  plough  can  pene- 
trate to  a  much  fmaller  depth,  i^  is  found 
univerfally,  that  many  water-furrows  are 
abfolutely  required,  before  fuch  a  foil  can 
be  prevented   from  fuftaining  great  da- 
mage from  the  pafting  procefe  above  de- 
icribed ;  and  that  hollow-drains  are  like- 
wife   required  ,  to   aid   them,  before   the 
ground  can  be  made  tolerably  healthful. 

I  may  be  permitted  to  obferve,  how- 
>ever,  that  in  moft  cafes  of  this  fort,  where 
the  furface-mould  is  no  deeper  than  the 
plough  goes,  hollow-draining  becomes  ne- 
ceflary  only  in  confequence  of  the  ridges 
being  laid  in  an  improper  -dirc6lion ;  for, 
when  the  furrows  lie  diredly  up  and  down 

♦  Is feeps  an  Englifli  word?  It  means  to  flow  gra- 
dually, and  in  very  fmall  quantities  through  fome  refift- 
ittg  n\edium. 
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the  declivity,  it  is  eafy  to  obferve,  that 
whatever  water  finks  through  the  mould, 
will  have  a  tendency,  when  it  reaches  the 
clay,  to  run  forward  among  the  foil  to- 
wards the  bottom  of  the  hill,  rather  than 
to  force  a  paflage  for  itfelf  laterally  to- 
wards the  furrows. — In  confequence  of 
this,  the  foil,  efpecially  towards  the  middle* 
of  the  ridge,  in  particular  where  the  de- 
clivity is  confiderable,  will  be  drenched 
with  water  nearly  as  much  as  if  no  water- 
furrows  were  left  in  the  field.  To  inter- 
cept that  water  therefore,  in  its  defcent, 
hoUow-draius,  that  run  aflant  the  ridges, 
become  abfolutely  neceflary. — If  the  fur- 
rows had  been  laid  in  the  fame  direftion 
with  the  drains,  nearly  the  feme  benefit 
would  have  refulted  from  the  furrows  as 
the  drains  afford.  And  were  it  not  for 
the  inconvenience  that  is  felt  in  plough- 
ing in  that  dire6lion,  thefe  furrows  would 
even  operate  more  efficacicufly,  in  moft 
cafes,  in  ^drying  the  ground,  than  the 
drains.  For,  it  muft  be  obferved,  that  in 
making  hollow-drains,  it  bec<imes  nece{^ 
fary  that  they  ihould  not  be  fo  far  filled 
with  brufli-wood,  or  other  porous  matter, 
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through  which  the  water  can  be  permit^ 
ted^to  (ink  eafily,  as  to  reach  the  plough--* 
furrow  ;  otherwife  that  matter  would  be 
deranged  by  its  operations,  and  in  fuchr 
ftifF  mould,  the  earth  that  is  put  above  the 
brufh-wood  is  apt  to  cake,  and  become 
folid,  fo  as  to  refift  the  entrance  of  water 
into  the  drain.  This  is  a  very  ferious 
evil,  which  every  perfon  who  has  land  in 
that  fituation,  muft  have  often  experienc- 
ed. Open  furrows  are  entirely  freed  from  - 
all  danger  of  this  fort*  Where  dry  peat- 
drofs  can  be  obtained  in  abundance,  for 
filling  the  drains  at  top,  this  inconve- 
nience would  be  obviated.  See  Treatifp 
on  Peat  Mofs* 

But,  although  the  fads  above  ftated  fuf- 
ficiently  evince,  that  the  loofcning  the 
furfacc  mould  to  a  fuificient  depth,  in  a 
foil  of  the  nature  here  treated,  will,  in 
moft  cafes^  prevent  the  neceffity  of  under- 
draining  of  any  fort,  and  in  all  cafes  wilj 
cfFe(^  a  great  and  radical  improvement  r- 
— yet  I  wi(h  not  to  be  underftood  to  fay, 
that  under-draining  will  not  prove,  in  Ibme 
cafes,  ufeful.  But  even  in  thofe  cafes 
where  they  may  prove  ufeful,  the  number 
•     '  of 
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of  drains  wanted,  will  be  prodigioufly  di- 
minifhcd.    If  the  procefs  above   recon^- 
mended  be  adopted,  one  drain  will,  under 
thefe  circumftances,  .do  more  good  than 
a  hundred  would  do  without  it — f indeed^ 
no  number  of  drains  whatever  could  fo 
efFedhially  meliorate  the  foil)  and,  it  de* 
feryes  to  be  remarked,  that  where  luch  a 
drain  ihall  be  made,  the  evil  juft  ftated 
may   be  entirely    obviated ;   for    as   the 
plough  never  reaches  near  to  the  bottom 
of  the  mould,  the  hollow-drain  may  be  fill- 
ed quite  to  the  top  of  the  clay,  or  even 
above  it,  with  porous  matter,  without  any 
riik  of  its  being  deranged^  and  it  will,  of 
courfe,  keep  always  open,  to  receive  any 
water  that  may  have  occafion  to  fall  into 
it. 

As  to  the  moft  advifeable  mode^  of 
deepening  the  foil,  many  confiderations  re- 
quire to  be  adverted  to,  before  that  can 
be  determined.  In  general,  the  furface- 
mould  is  more  mellow  than  any  of  the 
bottom  foil,  on  which  account,  it  ought 
not  to  be  buried  by  trenching  it  down ; 
the  cfFefts  of  which,  upon  a  very  ftifF  clay, 
where  manuri^s  are  not  extremely  abun- 
dant, 
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dantf  can  vcr;    flowly  be  overcome.       Ja 
fuch  cafes,  it  will  be  more  advifeable,  after 
having  turned  over  a  large  and  deep  fur- 
row of  the  furface-mould,  to  make  men 
follow,  in  the  fame  furrow,  with  fpades, 
and  dig  it  .over,  without  turning  it  upon 
the   tDp;    or  loofen  it  to   a  conilderable 
depth,  with  an  implement  which  may  be 
called  a  croiv-Jpade  (being  a  Imall  iron  crow^, 
fharpened  at  the  point,  into  the  form  of  a 
very  narrow-pointed  ipade,  not  exceeding 
three  inches  at  the  broadeft  part)  having  a 
foot-piece  projecting  from  the  ftalk,  and 
a  crofs  handle  of  wood  at  top,  which  I 
have  found  to  be  a  ftrong  handy  tool  for 
works  of  that  kind.     Where  the  foil  is 
perfectly  free    from   flones,    a    kind  of 
plough,  having  a  (hare  and  cutters  only, 
foe  loofeaing  without   turning   over  the 
foil,  may   be  made   to   follow  the  other 
plough,  in  the  fame  furrow,  an  implement 
which  has  been  lately  introduced  into  Lan- 
cashire, under   the   name   of  the   miner. 
This  kind  of  under-mould  loofening  ought 
to  be  repeated  from  time  to  time,  when  it 
is  perceived  to  get  bound  below  ;  but  the 
furface-mould  fhquld  always  be  preferv^d 

at 
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at  top.  In  moft  cafes,  where  circumftaiices 
permit  of  it,  the  friability,  drynefs,  aijd 
produdivenefs  of  fuch  a  foil  will  be  great- 
ly promoted  by  a  copious  admixture  of 
lime  or  other  calcareous -matter  with  it. 
The  quantity  can  fcarcely  be  too  great ; 
but  on  fuch  foils  a  drefling  of  a  chaldron 
or  two  of  lime  per  acre,  will  be  fo  diipro- 
portionatcly  fmall,  as  to  produce  Icarcely 
any  feniible  efFeft.  In  every  cafe,  foils  of 
this  nature  admit  of,  and  in  their  poor 
ilate  require,  a  more  abundant  manuring 
than  any  others.  After  they  have  been 
thus  enriched  and  meliorated  by  time,  they 
will  produce  greater  crops  than  any  other 
foil,  even  with  a  moderate  quantity  of 
ipianures. 

It  would  be  foreign  from  the  fcopc  of 
this  Effay  to  enter  more  fully  into  the  pro- 
per mode  of  managing  fuch  Ibils,  or  of 
peculiarifing  with  great  nicety  the  diverfi-  " 
ty  of  foils  that  all  belong  to  this  general 
plais.  Thefe  diverfities  are  very  great, 
and  ibme  kinds  will  repay  the  expence 
much  fooner  than  others.  It  is  the  pro- 
per bufinefs  of  the  hufbandman  to  diftin- 
gui(h  thefe ;  it  only  belongs  to  me  here  to 

fay. 
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fay,  that  all  of  them  will  be  greatly  bene- 
fitted by  the  procefs  recommended.      Nei^ 
ther  muft  I  here  ftop  to  explain  in  greater 
detail  the  moft  economical  ways  in  w^hich 
the  foil  may  be  opened  up,  I  (hall  only  in  ge- 
neral add,  that  deep  ploughing,  in  the  or- 
dinary operations  of  tillage,  at  every  time  it 
isfiirredj  is  by  no  means  neceffary. — (See 
farther  on  this  fubjeft,  Effays  on  Agricul- 
ture, voL  iii.  p.  298.) 

I  cannot  omit,  however,  on  this  occafion, 
to  take  notice  of  the  abflird  impolicy  of 
that  rule  which  prevails  in  moft  counties 
in  England,  of  prohibithig  grafs  lands  from 
being  ploughed.     In  all  cafes  of  this  fort 
(and  many  millions  of  acres  of  this  defcrip- 
tion  of  land  are  found  lying  in  the.  moft 
unprofitable  kind  of  graft)  it  is  the  fame 
thing   as    dooming   the   beft   land   to   a 
ftate  of  perpetual  fterility — for  luch  land, 
when  HifFered  to  lie  in  its  natural  ftate, 
produces  next  to  nothing  in  grafs;  yet  by 
a  fpirited  and  judicious  mode  of  culture, 
continued  for  a  fufficient  length  of  time, 
it  becomes  the  moft  produftive  of  all  foils. 
I  could  eafily  point  out  foils  of  this  kind, 
which,  if  left  to  grafs,  in  their  naturalftate, 
never  could  have  yielded  half  a  crown  of 
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rent  per  acre,  that  have  been  brought,  iii 
the  fpace  of  a  few  years,  to  yield  crops  of 
wheat  from  feven  to  nine  quarters  per 
acre ; .  a  weight  of  crop  that  no  foil  I 
know,  but  thofe  of  which  I  now  treat, 
could  ever  be  made  to  produce. 

Were  I  to  call  thofe  improvements,  dif- 
emeries^  which  are  merely  the  refult  of  the 
cxercife  of  the  common  powers  of  reafbn- 
ing  from  fads  that  daily  occur;  and  were 
I  to  value  fiich  difcoveries  in  proportion  to 
the  extent  of  their  utility  to  mankind,  1 
Ihould  perhaps  reckon  the  above  one  of  the 
moft  important  difcoveries  that  has  been 
made  in  the  art  of  draining  in  the  prefent 
age ;  becaufe,  for  one  acre  of  land  that  can 
be  drained  by  means  of  tapping,  there  are 
perhaps  feveral  tboufands  of  acres  in  this 
ifland  which  may  be  benefitted  in  a  very 
high  degree  by  this  very  fimplc  procefi. 
Indeed,  unlefe  it  were  for  the  furprize  that 
the  mode  of  draining  on  the  principle  of 
tapping  excites,  at  firft,  upon  the  mind  of 
thofe  who  have  not  adverted  to  things  of 
this  kind,  and  the  quicknefs  of  the  cffed 
it  fometimes  produces,  at  little  or  no  ex- 
pence,  where  it  is  well  underjlood^  and  pro-* 

pcrly 


no      ON  DRAINING  BOGS 

perly  applied,  it  muft  hold  ari  inferior  rank 
to  many  other  modes  of  draining  that  have 
been  long  pradifed,  becaufe  of  the  much 
fmaller  extent  of  the  evil  that  can  thus  be 
removed  than  by  many  of  the  other  modes 
of  draining  that  are  developed  in  this  Trea- 
tife.  More  mifchief  is  often  produced  by 
a  fingle  fpring,  in  the  cafe  I  am  juft  about 
to  illuftrate,  than  is  experienced  in  a  whole 
county  by  that  peculiar  kind  of  wetnefs 
which  can  be  removed  by  tapping.  Of  the 
bogs  that  are  found  in  this  ifland,  perhaps 
not  one-thoufandth  part  of  them  could  be 
reducible  to  that  clals  which  admits  of 
being  cured  by  tapping.  I  now  proceed 
to  give  a  few  additional  illuftrations,  with  a 
view  more  clearly  to  elucidate  the  princi- 
ples already  explained. 

As  the  whole  fuccefs  of  praftical  drain- 
ing depends  upon  accurately  difcriminat- 
ing  between  the  cafes  already  ftated 
(though,  perhaps,  with  too  much  brevity) 
in  the  foregoing  parts  of  this  EfTay,  my 
chief  aim  in  thefe  Additions,  (hall  be,  fo 
to  mark  thefe  cafes,  as  to  enable  the 
reader  to  diftinguifh  them.  This  he  will 
find  no  difficulty  to  do  where   the  cafe 
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is  JimpU ;  but  in  compound  cafes,  he  may 
be,  on  fome  occafions,  a  little  at  a  lols* 
Thefe  difficult  cafes  are,  however,  very- 
rare,  and  if  he  be  attentive,  he  will,  aften 
a  few  trials,  be  eafily  able  to  difcriminatc 
them  alfb. 

Let  the  reader  never  lofe  fight  of  the 
fundamental  principle,  that  all  fprings  arc 
produced  in  confequence  of  the  water 
which  falls  from  the  atmofphere,  upon 
high  grounds,  finking  through  fbme  kind 
of  porous  earth,  until  it  comes  to  a  bed 
of  clay  or  granite,  or  other  matter  that  is 
impervious  to  water,  flopping  it  from 
linking  farther,  and,  of  courfe,  forcing  it 

either  to  rife  upwards,  as  in  a  refervoir, 

»  • 

till  the  cavity  be  filled,  or  making  it  find  a 
pafTage  through  fubterraneous  pervious 
ftrata,  till  it  reaches  the  furface  of  the 
earth,  where,  according  to  the  circum- 
ftances  of  the  cafe,  it  either  ifTues  at  once 
a  pure  ftream  of  clear  water,  running  for- 
ward in  rills  to  the  nearefl  flreams,  or 
oozes  obfcurely  forth  through  innumer- 
able fmall  orifices,  into  the  porous  vege- 
table  mould,   which  produces  that   wet 
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weeping  appearance,  denominated  j^iz/jvsr^ 
ground  or  bogs. 

It  will  be  unneceflary  here  to  accumu- 
late particulars,  refpeftin^  clear   fprin^s. 
In  general,  where  th::fe  occur,  little  more 
is  required  by  the  farmer,  than  that  the 
channel  be  fb  opened  up,  as  to  allow  that 
water  to  flow  off  in  a  free  current,  in  the 
diredion  that  nature  points  out ;  in  fuch  a 
way,  however,  as  never  to   force  it,  or 
even  to  permit  it  to  be  abforbed  and  loft 
in  the  fbft   vegetable   mould   that   may 
chance  to  lie  in  its  way  on  its  paflage  to- 
wards the  fea. 

And  here  I  may  be  allowed  to  obierve, 
that  thofe  who  wilh  to  get  a  clear  idea  of 
the  principles  of  draining,  will  do  well  to 
begin  their  ftudies  in  mountainous  or  un- 
even countries,  rather  than  in  plains ;  for, 
in  the  firft  cafe,  they  will  meet  with  many 
fads,  that  are  obvious  on  a  flight  inipec- 
tion,  which  cannot,  without  great  difficulty, 
be  made  apparent  in  a  flat  country.  It  is, 
perhaps,  owing  to  an  inattention  to  this 
circumftance,  that  fo  few  men  who  have 
praSlifed  draining,  have  underflood  the 
principles  of  t]^eir  art ;  which  is  doubtlefs 

the 


AND  SWAMPY  GAOUNDS.    1 1 J 

(he  caiife  of  thofe  ntimetoas  jfoilttr«&  tfait 
bav«  been  ejcperienced  in  the  frdSHcdt  ef- 
forts of  thofe,  who,  in  certtin  cafes,  haVft 
performed  coires,  t^t  flier  ttedi  the  high«ift 
degree  of  applftufe. 

Where  a  ftranim  «>f  ftmd,  ronek,  |myi>V 
or  other  porom  instter,  lie^  in  £t  tt^hit 
flope  towards  the  earth's  fbrface^  fopj^tt-^ 
ed  by  a  bed  of  clay  (a»  in  Fig.  15)  iif 
that  ftratum  has  net  been  deringed  by 
earthquakes,  or  other  violent  coiivulfions 
of  nature,  it  ufually  ftretehes  baek  to  m 
great  diftance,  perti^ps  at  a  gfeat  depth 
beneath  the  Ibf  face  of  the  hill,  ^^  wherir 
it  crops  outy  as  at  A^  if  the  ftratutn  runs* 
in  a  horizontal  polition  (which  is  often 
the  cafe)  when  viewed  at  right-angles  tot 
the  feftion  here  given  (which  exhibits  the 
natural  dip  of  the  flrata)  it  there  forms  k 
kind  of  2one,  running  along  the  brow  of  th6 
hilU  nearly  in  a  horizontal  direftion,  for  a 
great  way.  I  have  often  thus  feen  a  zone  6f 
this  kind^  jninning  along  the  brow  of  a 
hill,  nearly  at  the  fame  height,  for  miles 
together ;  its  courfe  being  marked  every 
where,  by  a  wet  uncorhfortable  ftripe,  of 
inconiidefable  breadth,  frequently  broken 
into  fmall  holes,  by  the  feet  of  cattle,  or 

I  other 
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Other  accidental  circumftances.    Where-* 
«    ever  this  indication   appeurs,  you  may^ 
with,  next  to  a  moral  certainty,  conclude, 
that  the  evil  originates  from  this  fource, 
and  you  may,  therefore,  boldly  adopt  the 
liDodp  of^  cure  that  has  been  already  indi- 
cated for  this  evil ;  fee  page  72.  A  fmall 
ditch  opened  all  along  the  lower  part  o£ 
tikc  fpouting  zone,  that-  (hall  be,  in  every 
cafe,  fo  deep  as  to  pafs  through  the  pervi- 
ous mould,  and  0iall  penetrate  into  the 
bed  of  clay,  or  other  impervious  flratum 
below,  will  with  certainty  intercept   the 
water,  aad  remove  the  evil,  in  as  far  as 
affefts  jhe  lower  grounds.  | 

Thofe  who  have  not  turned  t?heir  atten- 
tion to  this  (ubjedt,  will  fcarcely  be  able  to 
form  an  idea  of  the  benefit  that  may  be 
derived  from  this  (imple  and  eafy  pxocels. 
I  have  frequently  feen,  in  commons,  and 
other  negleded  places,  where  the  hand  of 
induft ry  has  never  been  exerted  (efpeci- 
ally  in  Wales)  that  a  fpring  of  this  kind 
has  drenched  fields  for  miles  together,  ren- 
dering tlie  foil  one  univerfal  cold  fbft  kind 
of  fwamp,  unfit  for  producing  any  kind  of 
vegetable,  that  is  nutritious  either  for  man 

or 


An d  swampy  grounds.   1 1 5 

6r  bcaft  ;  for  wherever  the  fiirface  foil  i3 
&>  tender  as  not  to  be  capable  of  carrying 
thie  water,  it  finks  through  that,  and  en- 
deayours  to  force  a  paffage  for  itfelf  to-» 
wards  the  bottom  of  the  hill,  along  the  top 
of  a  bed  of  clay,  frequently  mixed  with 
fto^es,  that  will,  in  general,  be  found  at  no 
great  depth  beneath  the  fiirface.  .  And  as 
this  water  is  thus  interrupted  in  its  courfe 
by  the  rcfiftance  of  the  quaggy  mould, 
it  is  alternately  feen  to  rife  upwards,  run- 
ning through  fmall  pores,  till  it  flows  for- 
wards a  little  on  the  furfiice,  and  then  fmks 
downwards  through  the  foil  again.  .Mil- 
lions of  acres  of  land  have  1  feen,  that 
have  lain  in  this  negledted  ftate  for  ages, 
which  is  unfit  for  any  thing  elfe  except 
that  of  rotting  the  few  miferable  (heep 
that  are  fuffered  to  flraggle  along  its  fur- 
face,  and  might  be  drained  at  an  expence 
that  is  inconceiv9(bly  fmall. 

All  that  is  required  for  draining  land  in 
this  ftate,  is  to  cut  ditches  acrofs  the  flope, 
nearly  in  a  horizontal  direction,  giving 
them  merely  fo  much  dip  as  to  allow  the 
water  to  run  off  through  them  freely.  Thefc 
drains  muft  always  penetrate,  at-leaft,  one 
foQt  or  more,  in  proportion  to  the  quan- 
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tity  of  intercepted  water,  into  tbt  foliA 
bed,  below, the  foft  furface-earth ;  and  this 
furfate-eafth  ibidom  exceeds  one  foot  in^ 
deptbu    The  earth  chat  is  taken  out  o£ 
thefe  ditches,  where  it  is  not  meant  tbac* 
it  fhouki  be  made  to  ferve  as  a  fcncey. 
ought  always  to  be  laid'  upon  t!^  h'lffer^ 
edge  of  the  bank.     There,-  by  its  weighty 
it  will  ierve  to  confolidatie  the  earth  on. 
the  lower  lip  of  the  ditch,  which  witt 
make  it  better  refift  the  entrance  of  the 
water,  in  time  of  floods,  whea  the  ditches^ 
may  be  fuller  than  ufual. 

No  ioonet  will  fuch  a  diteb  be  made, 
than  the  water  will  be  feen  to  trickle  into 
it,  from  the.  higher  fide,  through  the 
whole  depth  of  the  mould ;  but  it  will 
alio  be  feen  to  flow  moft  freely  imme- 
diately above  the  clay.  T|)e  lower  part 
of  the  field,  thus  deprived  of  the  Iburces 
that  ufed  to  fiipply  a  perpetual  moifture, 
will,  in  a  fltort  time,  become  drier  tlma 
before  ;  but  it  will  require  a  confiderable 
length  of  time  to  allow  the  whole  wa- 
ter gradusdly  to  drain  from  it.  And  as ' 
the  water  that  is  neareft  the  ditch  muft 
pafe  through!  the  whole  of  the  fbft  grouiiA 
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h^low^  before  it  can  make  its  efcapc;  it  is 
^vidoat  that  if  the  flope  be  loiig,  it  will 
require  a  great  while  to  free  the  lower 
parts  from  wet.  To  facilitate  this  opera* 
tkm^  other  drains  of  the  fame  fort  fhould 
be  drawn,  nearly  parallel  to  the  firf):,  at 
fmall  diftances  (from  one  to  two  hundred 
yards)  below  eaich  other.  This  will  not 
only  accelerate  the  operation,  but  it  will 
al/b  enable  you  to  iiitercept,  and  thus  to 
diicovcr,  any  concealed  fprings  that  may 
accidentally  break  forth  in  any  part  of 
thefe  negle£ied  wafles. 

1  would  here  mention,  that  if  in  driv- 
ing your  ditch,  you  ihould  accidentally 
crois  a  bed  of  (and  that  lies  deeper  than 
the  bottom  of  the  earth,  care  mufl  be 
taken  to  obviate  this  evil,  were  it  not  fb 
apparently  neceflary  as  fcarcely  to  dcfervie 
being  mentioned.  The  way  of  obviating 
this  evil  will  be  gathered  from  the  general 
tenor  of  this  EfTay,  and  need  not  be  here 
particularly  fpecified. 

When  a  bed  of  &nd,  which  ferves  as  a 
receptacle  of  fprings,  inf^ead  of  terminat- 
ing abruptly  on  the  furface,  as  at  A, 
I'^ig*  ^5$  extends  to  a  confiderable  diflance, 
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ia  a  dire£tlon  nearly  horizontal,  as  frbm 
A  to  B9  Fig.  26,  thp  circumftances  will 
vary.  In  that  cafe,  if  the  bill  from  whence 
it  iffues,  be  of  confiderjible  extent,  whether 
of  great  height  or  otherwifc,  the  water 
will  flow  thfoughout  the  gre2U;eft  part  of 
the  year  with  ^  ftre^m  pretty  equable  ; 
^nd  if  thp  bed  of  fand  be  moderately  deep, 
that  water  wiH  never  be  forced  lb  ftir 
upwards  among  the  fand,  as  to  prove  hurt- 
ful to  vegetation ;  and  it  will  form  a  field 
of  a  dry  fandy  foiL 

But  if  fome  grounds  rife  above  this  to 
{i  confiderable  height,  which  are  fo  formed 
as  to  throw  the  w^ter  that  runs  from  them, 
during  violeqt  raiqs,  into  places  where  it 
can  fink .  freely  into  the  bed  of  fand,  it 
will  then  force  forward  a  much  larger 
ftream  of  water  towards  A,  than  at  other 
timesj  and,  of  coyirfp,  that  water  will  rife 
to  a  greater  height  ampng  the  fand  than 
before  (and  the  fapne  phenomena  will  oc- 
cur, if  the  furface-wjiter,  during  rains,  be 
brought    from    a  great   diftance,    till  it 
reaches  the  upper  part  of  the  bed  of  fand, 
towards  B,   where  it  will  be  abforbed). 
In  that  cafe,  the  under  part  of  the  bed  of 

fand. 
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fand,  towards  A,  whfere  it  is  not  fo  de^p  as 
above,  will  become  very  damp,  while  that 
above  will  remain  dry*     When  thi$  cafe 
occurs,  the  cure  is,  to  dig  a  ditch  acrofs 
the  field,  at  the  place  where  the  wet  firft 
-begins  to  fhow  itfelf  during  the  wettcft 
feafon,  quite  through  the  bed  of  fand,  till 
it  penetrates  into  the  clay  (as  in  ievery  cafe 
of  this  fort)  the  open  part  of  which  muft 
be  of  fuch  a  fize  as  to  carry  off  the  whole 
of  the  water  it  intercepts  in  its  courfe.     In 
thefe  circumftances,  however,  ^it  will  He 
well  to  obferve,  in  the  firft  place,  whether 
the  bed  of  fand  be  not  interrupted  at  its 
lower  end,  by  a  bed  of  fome  more  imper- 
vious  matter,which,  by  preventing  the  water 
from  flowing  off  as  faft  as  it  comes  to  it, 
forces  it  up  towards  the  furface;  for,  in  that 
cafe,  it  Will  be,  in  general,  much  lefs  ex- 
penfivc  to  open  a  ditch  through  the  imper- 
vious (bratum,  that  interrupts  the  ftratum 
of  fand  in  its  bed,  and  running  that  ditch 
up  the  hill,  till  it  comes  forward  to  the 
fand ;  and  to  make  it  of  a  fufficient  depth, 
which  will  give  frte  vent  to  the  water, 
|han  to  drain  the  field  in  any  other  way. 

1 4  This 


This  i$  a  ci^p  ttuu  oi^ht  to  be  (^r«^ly 
aivejtcd  to ;  fpi:  qo  foil  that  I  k)¥)w,  is 
more  worthier  thap  a  damp  fand* 

Iq  ^U  tbf  cafe^  above  fpecified»  it  is 
very  obvioys  that  no  fort  of  b^n^^t  cou)d 
poilibly  be  derived  froQi  the  pra<5lice  of 
tapping. 

Nor^  ualefs  in  the  very  laft-nam^  pf  • 
culiarity  of  the  caf?,  could  drains*  if  car- 
ried in  a  dircdion  up  tbe  bill^  afford  ^ny 
efficacious  remedy,  even  if  they  wer^ 
made  at  a  very  fmall  diftance  from  each 
other  J  for  the  water  wa\jld  follow  its 
courfe  down  hill  between  the  drains,  near- 
ly  as  before  the  drains  were  ai*de. 

The  dodrine  of  wells  being  fo  inti- 
mately connoted  with  that  of  draining, 
I  fliall  hold  myfclf  excufed  for  making 
foroe  remarks  on  thajr  fubje^,  where  they 
are  incidentally  fuggeft^d  by  the  cirO)im- 
ilances  treated. 

Let  it  be  obferved,  then,  that  in  eiiiiis  of 
the  fort  now  under  difcuflion,  if  thf  wat^f 
were  fuppofed  to  have  a  free  iffqe  at  A,  were 
a  well  funk  into  the  bed  of  fand,  at  B^  qp 
water  could  be  there  ^peroaanently  foMn4 
until  it    penetrated    quite    through  the 

*  ilratum 
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ftratum  of  iiuui^'and  woiit  to  ibme  depth 
into  the^bed  of  clay  below  it.  In  this  cafe, 
the  water  o>uld  never  rife  ia  the  well 
much  higher  than  the  line  b  c^  Fig,  27, 
hecaufc*  Vhenaver  it  rofe  as  high  as  the 
porous  iaml»  it  wauld  flow  along  through 
it»  till  it  made  its  efcape  below ;  and  if  the 
bed  of  clay  extended  backwards  under 
ground  a  great  way^  and  at  a  great  depth 
below  the  iurface,  fb  as  to  form  an  abund- 
ant and  never-ceafing  ftream  under  the 
bed  of  fand  at  B,  it  muft  foibw,  that*the 
well  will  continue  conftantly  at  the  fame 
heights  exactly  like  a  (lone  bafon  at  a 
fountain,  into  which  a  pipe  of  water  con- 
ftantly flows,  fb  as  to  keep  it  running 
over.  This  happened  to  be  exactly  the 
cafe  with  a  well  of  water  that  was  at  my 
door  in  the  neighbourhood  of  Leith.  A 
bed  of  fand  reached  from  the  furface,  to 
the  depth  of  twelve  feet,  nearly;  the  well 
kad  been  funk  about  three  feet  in  the  clay 
upon  which  the  fand  refted,  and  the  flream 
of  water  was  fb  abundant  as  to  keep  that 
part  of  the  well  which  was  funk  in 
the  day  conftantly  full,  fb  that  it  was 
Ibarcely  ever  known  either  to  fink  or  to 

rife 
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rile  fix  inches  abdve  or  below  its  ordinary 
ftream. 

Bat  if  the  ftream  that  runs  beiow  the 
bed  of  fand  be  fmall,  and  the  draught  of 
water  from  the  well,  at  particotar  times, 
be  uncommonly  ,iarge,  the  furface  of  the 
water  in  the  well  will  of  courfe  be  made 
to  fmk :  it  may  be  indeed  quite  drained 
of  water  at  times,  fo  as  to  require  to  be 
left  for  a  while  till  it  (hall  fill  again.  This 
may  be  ocoalionally  a  very  lerious  incon- 
venience, and  ought  to  be  guarded  againfl 
by  enlarging  the  refervoir,  which  may  be 
eflFefted  either  by  widening  the  diameter 
of  the  well,  or  by  finking  it  to  a  greater 
depth  in  the  clay,  or .  both.  Hence,  it  - 
appears,  that  in  cafes  of  this  fort^  a  very 
Wide  well  ought  always  to  be  made*  Other 
cafes  will  come  to  be  noticed  in  the  courfe 
of  this  Work,  in  which  the  ftraiteft  well 
that  can  be  made,  would  fupply  a  quan*- 
tity  of  water  as  abundant  as  thoie  that 
are  wider. 

Nor  would   the  phenomena  here  dc>- 
fcribed  be  in  the  leaft  varied  if  the  wdl,  ia- 
ftead  of  being  dug  in   the   fand   imme- 
diately below  the  vegetable  mouldy  as  at 
5  B,  (houl4 
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'B,  fliould  be  firft-  funk  through  a  confi- 
derabie  thicknel's  of  fome  other  ft  rata,  as 
at  C.  The  depth  of  the  well  only  would 
be  greater,  and  all  other  circumftances 
the  (ame. 

Pleafe  alfo  obferve,  that  if  there  be-an 
opening  at  A,  fo  as  to  allow  the  water  to 
iflue  freely  from  the  furface  of  the  bed  of 
clay,  the  body  of  fand  above  it  will  be  a 
firm  folid  body }  and  in  this  cafe,  if  houfes 
are  founded  upon  that  fand,  with  the  pre-  • 
caution  of  putting   planks  of  wood,  or 
large  flat  ftoncs,  as  a  foundation   for  the 
walls,   thefe    buildings    will    remain  as 
ftable  for  ages,  as  if  they  had  been  found- 
ed on  a  rock.     This  is  precifely  the  cafe 
with  the  town  of  Leith,  the  fea-port  of 
Edinburgh,  the  houfes  of  which'  all  ftand 
upon  a  bed  of  fand  from  eight   to   twelve 
feet  deep  ;  and  there  are  houfes  there '  of 
more  than  a  hundred  years  old,  the  walls 
of  which  are  now  ftanding  as  true  to  the 
plumb,  as  if  they  had  been  built  but  yef- 
t^rday.     But  if,  inftead  of  having  had  a 
free  iffue  at  A,  the  bed  of  fand  had  been 
^here  interrupted  as  at  A,  Fig.  2 1 ,  the  wa- 
Jer,  ij|  this  cafe,  would  hav9  been  regorged 

back 
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back  among  the  fands,  tfn^s  perhtyiSt  WQuJd 
have  formed  a  bed  of  that  unmanageable 
body»  which  archite£t«  {o  my^h  and    ib 
defervedly  dread^  under  f he  n^na^  of  qtdck- 
Jands  *  ;  and  which,  when  it  comes  in  the 
way  iu  digging  wells,  or  other  (ubfierraneaa 
operations,  prefents  obAru£lions  that  can 
be  only  with  great  difficulty  furmouutedt 

The  obvious  cure  of  this  difeafe  (quick- 
fands)  when  it  occurs^  is  to  iearch  for  the 
means  of  opening  an  outlet  by  which  the 
water  niay  be  fufFered  to  run  off, — This, 

*  An  apology  may,  by  fome,  be  judged  neceflary,  for 
%ere  incidentally  oientioning  fuuk-fands^  as  a  thing  that 
mays  perhaps,  be  thought  in  fiime  meafure  foreign  to  the 
fubjedl.  As  I  aim  at  giving  c}ear  anddif(erii|ii|iativc  ideas 
on  ^wtxy  caJk  that  may  occuc  in  the  pra£lice  of  draining, 
and  as  this  cafe  may,  ^d  certainly  does,  fometim^  occi^r; 
it  does  not  feem  to  be  foreign  from  the  object  of  this 
^fquifition:  and  it  appears  to  be  the  more  neceflSiry  at 
prefent,  aa  I  do  not  knov  that  any  iatitfaAory  exphuia- 
lion  has  ever  yet  been  given  to  the  public,  of  tk^  cir* 
cumftances  which  give  rife  to  the  phenomena  of  quick- 
£uids«  and  of  courfe,  no  rational  method  of  removing 
this  diftrefsful  malady  has  ever  yet  been  attempted.    A 
very  i^ble  engineer,  fpme  years  ago,  from  a  total  inabi- 
lity pf  fermin|  cle^r  ideas  on  this  head,  aiade  fivnc  Vfiy 
ridicologs  eftimates  of  improvements  propofed  at  Lrith; 
which  he  never  could  have  done  had  he  been  better  in-- 
Ibrmf  d  qr  this  keaA 

where 
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*«¥kere  the  tpiicl^^ivl  is  filiated  above  the 
kvel  of  the  ica^  or  (boie  adjoitung  plain^ 
may  ia  many  cafes  be  effeded  at  very  little 
expence;  if  due  attention  be  teftowed  upon 
the  portion  and  natural  dip  of  the  flrata^ 
which  may  be  diicovered  by  vaflotis  means, 
heiides  boring. 

But  there  are  cafes,  particularly  where 
the  quickfand  is  produced  by  a  cavity  like 
a  baibn  icooped  out  of  the  dntire  bottom> 
io  as  ta  contain  water  to  a  confiderable 
depths  which  in  ibme  particular  fituation^ 
may  be  deemed  incurable. 

It  deferves  alio  to  be  remarked^  as  a  cir-* 
cumfiance  neceifarUy  accompany  ing^ringa 
of  this  kind,  that  the  digging  weUs  in  m 
higher  pofition,  as  at  C  or  B^  wilFnot 
icnfibly  diminiih  the  quantity  of  water  that 
flows  over  the  lower  furface  of  the  clay 
towards  A  ;  for^  as  the  Well,  as  (bon  as  it 
is  fiJled^  muft  overflow ;  that  will  intercept 
not  one  drop  more  water  tliaa  what  is 
drawn  up  out  of  it.  Were  it  even  pofiible 
to  pump  the  water  from  the  well,  as  faft  as 
it  falls  iiito  it,  £6  as  never  to  allow  one  drop 
to  run  over,  the  cafe  would  not  be  much 
;  bec^xife  no  more  water  could  be 

thus 
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thus  intercepted  than  that  which  woula 
have  flowed  into  the  mouth  of  the,  well  in 
its  defcent,  (o  that  every  drop  that  would 
pafs  the  mouth  of  the  well,  on  either  fide, 
would  flow  forward  to  the  lower  fituation, 
as  if  no  well  had  ever  been  made.    Hence 
we  fee  that  fprings  of  this  fort  can  never 
be  intercepted  by  wells,  or  fenfibly  afFcft- 
ed  by  other  wells  placed  either  higher  or 
Ipwer  •than   them.     Wherever  this  cafe 
exifts,  water  will  be  found  nearly  in  equal 
abundance,  whatever  the  relative  iituation 
<r3   of  the  well  may  be  in  refpeft  to  others ;  no- 
thing but  an  uninterrupted  trench^  of  a  fize 
fufficient  to  intercept  all  the  water  as  it 
flowed,  and  to  carry  it  off,  could  dry  up 
the  fprings  below  it. 

:  We  may  alfo  obferve  that  if  the  bed  of 
fand  be  of  great  extent,  if  it  be  at  laft  fup- 
ported  by  a  bed  of  clay  or  other  impervious 
naatter,  water  will  undoubtedly  be  there 
found,  whatever  may  be  the  depth  of  the 
bed  of  fand  above  it,  if  a  well  be  dug 
through  it ;  for,  as  the  water  that  falls  in 
fhowersupon  the  earth's  furface  necefTarily 
finks  through  that  pervious  flratum,  it  is 
foon  beyond  the  reach  of  the  fw,  fb  as  not 

to 
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to  be  evaporated,  and  muft  (ink  down- 
wards till  it  meets  with  an  imperv'ious  ftra-' 
turn,  fb  that  there  can  be  no  doubt  but  that 
under  the  immeafurable  deferts  of  Lybia, 
there  muft  be  water  in  abundance,  to  fup- 
ply  any  number  of  perfons,   were  wells 
there  funk  to  the  requifite  depth  :    Nor  is 
that  depth  perhaps,  in  many  cafes,  nearly  fo 
great  as  has  been  in  general  apprehended, 
I  may  here  alfo  be  permitted  to  obferve, 
that  many  inftances  occur  of  ftreams  of 
water  flowing  over  the  furface  of  beds  of 
fand  of  the  kind  here  defcribed,  without 
finking  into  thefe  fand^.     Sometimes  the 
furface-iand  is  even  rendered  hurtfully  wet 
by  water  ftagnkting  upon  it,  while  fprings 
of  the  fort  above  defcribed,  are  freely  run- 
ning below.  This  phenomenon  is  occafion- 
ed  by  a  natural  procefs,  fimilar  to   that 
which  is  now  adopted  for  rendering'canals 
retentive,  called  puddling.  When  this  hap- 
pens to  be  the  cafe,  the  ftagnating  furface-* 
water  may  be  let  off  merely  by  digging  a 
hole  till  it  penetrates  the  cruft  which  has 
been  rendered  retentive  by  means  of  the 
natural  puddling  procefs,  and  till  it  reaches 
the  unmixed  fand,  through  which  it  will 

fmk 
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fink  with  the  greatefl  facilitj.     I  have  of^ 
ten,  iu  this  mantier,  opened  up  a  hale,  in 
the  fpace  of  half  a  minute,  in  firch  fitua'- 
tions,  which  has  fwallowed  up  at  once  a 
ftream  that  flowed  into  it,  which  was  ib 
abundant,  that,  with  a  moderate   fall,  it 
might  have  turned  a  miH  1  and  which  if 
not, thus  let  off,  might  have  produced  very 
eitenfive  mifchief,  by  fiowifig  over  the 
furface  of  the  ground.     In  fuch  cafes^  the 
fmall  opening  thus  n^de,  in  a  (hort  while, 
becomes  puddled  fb  a<^  to  be  retentive,  and 
thus  clofes  up,  fo  that  a  frelh  hole  muft 
be  opened^  if  the  ftream  continues  loiig  to 
flow,  where  much  mud  is  carried  with  it. 
Let  us  again  fuppofe  that  A  B  (Fig.  27) 
represents  a  flratum  of  land,  gravel,  ftone,  or 
other  pervious  matter,  lying  between  two 
beds  of  clay,  E  F  and  C  D,  which  unite  at 
the  point  A,  where  the  flratum  of  fand  19 
interrupted.     In  that  cafe,  the  water  which 
flows  from  B  towards  A,  when  it  reaches 
that  point,  will  be  pent  in,  as  if  in  a  honi» 
fo  as  to  have  all  the  vacuities  filled  with 
water  till  it  rifes  to  B^  or  fome  other  point, 
where  it  can  be  permitted  to  flow  off.    If 
the  upper  bed  of  clay,  £  F>  be  of  a  iiiffi- 

cient 
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dient  Chiduitfs  ^d  tcnadty  tortCiA 
whole  preiTure  of  the  v^ttt  bslow,  the  fiir^ 
ftce  fbil  will  be  in  nb  tnanner  ificdthiboded 
by  it;  but  if  that  bed  of  clay  be  notvcify 
thicks  the  water  will  be  fqueezbd  upwards 
through  any  fmall  cracks  that  may  occur^ 
producing  fpouting-^gtDund  or  bogs  on  the 
fmfacG,  as  defcribed  in  the  Firft  Part  of 
this  Eflay .  In  a  cafe  of  this  fort^  it  is  very 
plain,  that  no  fnrfaoe-drains  could  aJETord 
any  adequate  relief — fcM*  while  the  water 
is  fufiered  to  rensam  in  the  refervoir  be-« 
low,  no  operation  performec^  upon  the 
iiirface  can  prevent  the 'water  from  be- 
ing polhed  upw^nis,  ^thrdiigh  the  natural 
channels  it  will  find  for  itfelf.  In  this 
Cafe,  tapping  is  the  only  remedy,  which, 
by  giving  free  ifftfe  to  the  water  ^rou^ 
in  opening  rbade  for  that  purpofe,  in  tb6 
iipper  bed  of  cfoy,  diminishes  the  altitude  of 
the  confined  water  Witliin,  and,  of  couife^ 
removes  the  preflure  from  below ;  which,  as 
k  w^  the  fofe  cauii  of  the  malady,  a  radi- 
cal cure  ixitift  Aus  be  cfle6ted.— The  only 
queftibh,  Acifr,  Hjat  now  requires  to  be 
^cddfed,  is,  ^'fti  whatmanher  ought  We  to 
'  K  proceed. 
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proceed,  fo  as  to  efibdt  a  cure,  at  tie  kaft 
expence  p^ffible  to  the  employer  ?" 

Let  us  fuppofe  that  the  whole  fur&ce 
between  G  andL  is  hurt  by  fuperfluous 
water — but  that  towards  L,  the  ground  be- 
comes gradually  founder^  the  furface  near 
L  being  only  wet  during  rainy  weather* 
In  this  cafe,  fhould  a  ditch  be  drawn  along 
the .  face  of  the  hill  at  L,  in  a  dire6iion 
nearly  horizontal,  allowing  only  a  fuffi- 
cicnt  declivity  to  carry  oflfthe  water  in  it,  it 
is  plain  that  this  ditch,  unlefs  carried  to  a 
very  great  depth,  at  an  enormous  expence, 
could  do  little  or  no  fervice.— And  if  it  were 
here  tapped,  by  boring  a  hole  through  the 
bed  of  clay,  as  is  reprefented  by  the  line 
at  L,  the  relief  it  would  afford  would  be 
very  inconliderable  \  as  it  could,  at  the  ut* 
mofl,  give  vent  to  the  water  only  until  it 
funk  to  the  level  L  K,  fo  that  all  the  parts 
of  the  field  below  L  would  be  little  bet- 
ter than  before. 

Should  another  ditch  be  opened  in  the 
fame  manner,  lower  down  the  declivity,  aa 
at,M,  and  fhould  it  be  there  alfo  tapped, 
the  water  would  then  be  allowed  to  fubfide 

to 
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to  the  level-line  M  N ;  and  all  the  ground 
between  L  and  M  would  be  efFedtually 
drained.  In  this  cafe,  we  have  derived 
fbme  benefit  from  our  operations,  though  at 
an  expence  greatly  more  than  was  necefTary ; 
fot  if  the  operations  at  M  had  been  firft 
made,  the  drain  would  have  been  as  com- 
plete as  it  now  is,  though  nothing  had  beea 
done  above  —All  that  has  been  expended 
on  the  operations  at  L,  then,  would  be  mo- 
ney thrown  away  to  no  purpofe  whatever. 

Still,  however,  the  ground  between  M 
and  G  is  in  want  of  draining,  and  we  mud 
now  go  lower  down :  Suppofc  we  fhould 
go  at  once  to  G,  and  there  make  a  fimilar 
ditch  and  tapping  ;  in  that  cafe,  the  water 
would  be  made  to  fink  to  the  level  G  H, 
and  the  whole  field  effedually  drained  at 
once.  It  is  fcarcely  necefTary  for  me  now 
to  remark,  that  had  this  been  done  at  the 
firfl,  the  field  jwould  have  been  as  cfFedhi- 
dly  drained,  without  any  of  the  operations 
above.  I  flate  thefe  particulars,  here,  by 
way  of  illuflration,  as  a  caveat  which  ought 
not  to  be  negledled— for  I  have  often  ob- 
fervtd,  that  mei)  who  attempt  to  drain  land» 
without  underflanding  the  principles  of  the 

K  z  art^ 
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trt,  have  a  great  prc^penfity  to  follow  c6e 
mode  of  conducing  their  operations  above 
defcribed,  who,  if  not  reftrained,  niay,  m 
many  cafes »  fiibjeilt  thqir  empl^rs  to  A 
mod  exorbitant  and  tmne^ei^uy  expence^ 
even  where  they  do  at  lail  fuccee'd  Ul 
the  purpofe  intended^. 

Obferve,  however,  that  in  this  particukr 
oafe,  had  the  tapping  been  n^de  lower  dowA^ 
as  at  I^  no  good  whatever  could  have  beea 
derived  from  the  operation  at  that  place;  A^ 
this  cafe  but  rarely  occurs,  yet  firom  this  il- 
luftration  the  uie  of  the  previous  boring  for 
exploratory  purpofes  is  made  very  manifeft« 

It  has  been  fhown  ia  the  Firft  Part  of  thia 
Eflay,  in  what  cafes  a  ditch  opened  tip-- 
on  the  differ  edge  of  the  wet  ground  is  re- 
quired for  effecting  ft  complete  drainage*^* 
to  which  the  reader  is  referred. 

The  fureft  ruk»  I  cau  at  prefent  thxak 
.  of,  for  diftinguifliiag  the  cafes,  where  thk^ 
mode  of  proceeding  (that  is^  by  means  of  » 
ditch  carried  acrofs  the  declivity^  above  thm 
higheft  part  of  the  wet  ground)  wfltbe  u£p* 
ful^  fron^  thofe  in  >yhichit  mnft  prove  nu- 
gatory, is  this :  Wherever  the  water  that  ie^ 
to  be  carried  ofF,  can  be  made  to  &nd<^oct^ 

s  into 
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into  ^  ditch  oaly  hy  m«?w>s.ftf  iitp^mg^ 

tli^ie  the  opening  of  4  ^^ep  4ilch,  ift  thj^ 

ixherever  a  .di|i?l^  yi  that  ^tu^ti^n  c^ 
ptQ¥«  wdic^il^  u/eful  k^  dfajipiAg  th*  lowef 
g-om)(if.  tfeerq  fifljipHig  caq^frpye  of  Ut$lp  ^f 

00  fervicc  vbweyer-  -  ,      ♦ 

^]>Q(h«r  e$:pxi9niical  co^gderaiiQn;  thaf 

ought  mevw  ©>  he  Igft  iighf  o€;  is,  that  v» 
the  modp  c^dFaining  by  fno^i^i  pjf  tapi^n^ 

4itchM.  of  »  gr^aii  4fptJ^  i?^n  nwv  h«  l«n 
:^Hired>  fq  that  if  d^p  ditche^a.  4re  ever  mtidc^ 
vhere  this,  n^odc  of  drRini»|f  is  vtopfiedt. 
i|  muft  be  accouai»dr »  v^Kjifffefs.  efpcpen^ 
Jiiture  (f  money.  The  Qnly  ijfc  of  tbp  d«iiu 
where  tapping  i$  h^neficiaj^  is  iipt  to  iui- 
itrceipt^  hat  a^rd/  tp  f «f77  g^the  watcff.-*- 
And  if  the  dirain  b^  Qf  a  fiase  juft  fuiScieot 
to  carry  off  all  the  vi^ater  th«t  rilefs  throt^gh 
tap-hole$»  nothing  more  can  be  required. 
In  general^  a  ditch  of  twqf/set  d/sep  will  efFe& . 
this  purppfe  as  well  as  if  it  were  twenty — 
hut  die  expeoce  x>f  making  it  will  be  very 
diSerent«-~A£  there  are  men,  however^ 
who  v^e  things  merely  in  proportion  V^ 
the  money  thde  things  coft  them? — it  de« 
fervfis  ihe.  Qonfidemtion  (^pr^t&icai  drainers,. 

K  3    '  whether 
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whether  it  would  ht  prudent  in  them^  to 
lay  aiide  expenfive  and  fhipendous  opera- 
tionsy  which  often  ftrike  the  imagination  of 
men,  and  thus  make  the  improvements 
which  (eem  to  require  this  expenfive  appara- 
tus be  attended  to>  when  trifling  operations, 
though  equally  efficacious^  would  be  neg«. 
le£^ed  and  defpifed  I  Let  Noblemen,  and 
ethers  of  high  rank,  then,  be  indulged  in 
thele  expenfive  and  fliowy  operations— 
the  country  is  benefitted  by  them'~But 
tf  ever  pra&ical  farmers  ihould  engage 
in  undertakings  of  this  fort,  it  is  proper 
they  ihould  advert  to  the  article  expenccj^ 
as  of  the  firft  importance. 

In  all  cafes  of  this  fort,  now  under  con* 
iideiikion,  where  the  current  of  water  that 
flows  in  the  pervious  ftr^tum  is  not  vety  j 
great,  and  where  that  ftratum  continues 
without  interruption,  and  undiminifhed  in 
fize  to  the  bottom/  the  drainage  will  be 
completely  efieded,  by  tapping  in  the  kwe/l 
part  of  the  field  only, — ^But  where  the 
depth  of  the  pervious  flratum  is  diminifhed 
confiderably,  as  at  A  (Fig.  28)  or,  what 
comes  to  the  fame  thing,  where  it  meets 
with  cafual  though  not  total  interruptions*  •^ 
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and  iE  the  current  of  water  ihould  be  con« 
fiderable^  it  may  happen  that  a  fmall  part 
of  the  water  only  (viz.  lefs  than  flows 
into  this  re&rvoir  &otn  above)  can  reach 
the  point  A^  and  as  na  more  water  dian 
reaches  that  point  can  be  made  40  rife 
through  the  holes  there  made^  it  muil  in 
this  cafe  happen,  that  the  drainage  will  not 
be  completely  effected  ^y  the  opening  at  A. 
In  that  cafe,  after  trial  has  been  made^.and 
time  allowed  to  fee  whether  the  diain-- 
age  is  complete  or  not— •'fhould  it  then  be 
found  neceiiaryt  it  will  be  proper  to  go 
higher  up,  as  to  E»  and  there  open  ibme 
Irefh  taps ;  and  fhould  that  be  ilill  found  in- 
adequate for  the  purpofe  intended,  go  Aill 
higher,  to  D,  and  fo  on,  higher  and  higher, 
till  it  be  finifhed. 

In  cafes  of  this  fort  (which  are  rare)  it 
yeill  be  prope?  always  to  iegin  at  the  lower 
extremity — and  if  water  rifes  at  all  where 
tapped,  be  fure  to  make  the  tappings  fuffi- 
ciently  numerous  to  allow  the  whole  of  the 
water  that  comes  to  the  place  where  they 
are  made  to  ifTue  freely.  You  will  eafily 
know  when  thefe  openings  are  fufficient 
for  the  purpofe— for,  in  that  cafe,  after  a 

K  4  fhort 
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Aort  while,  the  watex  wiiV  not  rufii  up 
dirough  them  with  g^eat  vtoloice,  hut  wilL 
flow  off  gently,  withput  any  appearance  oS  \ 

boiling  up. — ^If  that  apipearance  o^.beiUiig 
doe&  not  fuhfide,  it  is  a  fure^iivlication-that 
a  greater  number  of  tap-hole$  are  wanted^^^ 
and  they,  ought  to  be  made.  If  this  be 
firfl  done,  and  you  find  that  even  in  the  wct^ 
teft  feafon,  the  water  rife&  geady  through 
the  tap^holc8,  you  may  then,  in  general,  be 
&tssfied^  that  no  ^opening  above  will  be 
wanted ;  but  in  order  that  no  doubt  may  re- 
su|in  on  this  head,  you  inay  eafily  fatisiy. 
yourfelf,  at  a  very  fisiall  expoic^,  whether 
any  openings  above  are  wanted,  merely  by 
putting  down  a  bore  by  your  tapping  impfe*- 
ment,  at  hm^  little  diilance  abQve  the  for- 
mer opening.  If  the  water,  in  that  cafe, 
rifes  in  the  tap-hole  you  havejqft  made,  it 
is  a  fure  indication  that  openings  at  that 
place  are  wanted ;  and,  therefore,  a  draia 
ihould  be  there  opened,  .and  taps  funic  ia 
it,  as  before — but  if  during  the  rainy  fea- 
ion  no  water  rifes  through  the  tap-hole,  it 
is  an  indication  equally  clear  that  no  open- 
ings are  there  wanted.  In  this  manner,  by 
boring  only,  without  making  drains,   until 

.     you 
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}Pji  ^e  whojtff  thpy  v^c  necd&ty  oc  hot,' 
you  fxiay  pijoo^fid  upwards,  till  yon  ftfcQilam 
the  ^^s  Witii  pr«cifioa. — By  iricana  of  the 
horifig  i^flJnilJVSnt,  ftlfo  youcmay  afcecfaia 
>Kith  pr^ifipA  tjae  nature  of  thp  ftnata, 
and  their  litpits,  wljere  tbey^rc  brokeaor 
iater^uptad>  (o  ^s  to  be  able  (o  Icopw  with 
certainty,  before  you  cojpm^iuc^  yqur  ope- 
rations^ of  expence,  in  wh^t  o^ianner  you 
ought  to.  proceed.  Qenerdlide^s^  coUe^kd 
from  ext^rn^l  appear anges^may  fejrve  very 
well  to  diredi  in  pkigi  c^j^  or  to  indicajte 
where  aipipa^lpus  cafes  pccur ;  but  iu 
4ji£5cult  c^fes,  particularly  where  th$  flra* 
ta,  are  broken,  ^xxd  juinl^le^  tog^thei:,  ex- 
ternal infiicatk>ns  can  only  produce  gue&- 
work.     The  borer  only  cai^.  bp  relied  on. 

k  will  not  be  expe^^  thgt  I  ihould 
here  ei^ter  upon  an  eovun^j^tion  of  anofp 
ipalous  9^es ;  for  thefe  ipn^y  be  £>  much 
varied,  as  th^t  a  complete  volume  could 
give  but  a  parti^  ftatement  of  theqa. 
Fortunately,  cafes  of  this  fprt  are  fcvr^  and 
of  comparatively  fmall  extent.  There  are 
particular  cafes  where  the  ftrata  have  been 
much  deranged,  more  efpecially  where 
Ipcks  interveqei  in  which  the  essence  of 

draining 
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draining  would  be  much  more  than  could 
be  repaid  by  the  fubjeft.  But  thefe  bear 
iuch  a  fmall  proportion  to  the  fields  that 
coyld  be  drained  with  J)rofit,  as  fcarcely  to 
dcferve  to  be  named  in  a  treatife  which 
relates  to  practical  cafes  alone. 

I  have  already  mentioned  fbme  cafes 
that  relate  to  digging  for  wells.  The  fol* 
lowing  cafes  arc  of  a  different  clafs  : 

Probably,  fome  of  my  readers  may  re- 
colld^l  having  read  in  the  Philofbphical 
Tranfaftions,  fome  years  ago,  an  account 
of  the  phenomena  that  occurred  in  finking 
a  w^  at  Sheernefs,  near  the  mouth  of 
the  river  Thames ;  fome  of  which  pheno- 
mena were  deemed,  by  many  perfons,  ra- 
ther of  a  wonderful  kind.  They  were  as 
follows :  That  fort  is  placed  upon  a  neck 
of  land,  very  little  elevated  above  the  fur- 
face  of  the  fea.  In  digging  the  well,  they 
paffed  through  a  bed  of  iblid  clay,  to  the 
depth  of  fathoms,  without  finding  wa- 
ter of  any  kind ;  but  at  that  depth,  they 
found  a  fpring  of  ^// water ;  which,  not 
being  irrefiflibly  abundant,  they  found 
themielves  enabled  to  wall  it  out.  This 
being  done^  they  then  funk,  ouce  more, 

through. 
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through  the  fame  bed  of  clay»  for 
fethoms  more.  Here  they  found  another 
^ing  oi fait  water,  as  before;  which, 
having  walled  out  alfo,  they  continued 
to  dig  through  the  fame  bed  of  clay^  for 
300  feet  more  ;  at  the  bottom  of  which 
they  found  a  bed  of  gravel,  from  which 
iiTued  a  copious  ftream  of  frefh  water, 
which  fbon  fifled  the  well  within,  five 
fipet  of  the  top,  at  which  height  nearly  it 
has  remained  ever  fince. 

Wonderful  as  this  may  feem;  at  firft 
fight,  to  fome  perfons ;  it  will  appear,  ia 
no  refpedl,  inexplicable  to  thofe  who  have 
adverted  to  the  phenomena  that  occur  in' 
the  tapping  for  fprings,  fb  fully  explained 
in  the  foregoing  parts  of  this  EfTay.     Let' 
A,  Fig.  29,  reprefent  the  fort ;  B  the  fea ; 
CDE  a  bed  of  folid  clay,  flrctching  out 
beneath  the  fea,  and  backward  into  the 
land  to  an  indefinite  diflance.     FGH  re« 
prefents  a  flratum  of  gravel,  or  other  per- 
vious matter,  lying  upon  another  bed  of 
clay,  IKL.     Under  thefe  circumflances, 
the  flratum  FGH,  having  no  opening  at 
the  lower  end,  mufl  form  a  refervoir  of 
watdk;  which  mufl  rife  upwards  towards 

F,till 


F,  till  it  fiii4%  ioio^  ppttiiog  Jteac  ti^;  fiir« 
%f  c^  tlg.grpufl^j  tWpugh  vrfakhit  can 
n>^  its,^?§pft,  TWSibwng  fe^e  ft|tfi  a^ 
^^Sb  ^  ^^  ^^T  £^viou«t  that  as  %ui  aft 
t|[$;  ^ftt  Mil?  f^tplMfi  the  bed  of  gcaYei^i» 

tD  a&eud  till  it  r^j^iches  as  higli  as  the 
^iftaJtsr  CQotamed  in  the  iiitepn^l  refeipvoir 
vfit&ia  febe  mountain^  if  the  spring  af- 
icsrd^  more  ^ater  th^n  is  ta|:en  froc»  the 
welly  it  will  coatiuue  always  at  that 
height ;  ^  that  the  watw-  caa  onl)c  fkik 
ia  (he  t?^  of  the  well,  when  moie  |s 
(b'MKn  from  it  than  the  ipring  can  fup-- 
I^j  iixagis£fi  timfi. 

Wat^  regard  to  ^  iklt-water  fpfings, 
tfefe  diqgram  will  expkiix  that  phenome-- 
j^Gii^  at  fi tft  fight.  At  t?  ax\d  Q,  t^  fiA 
iltf 669^  pcca£ohed,  perhaps,  by  the  working 
of'&i&tf^aiuiaal,  01:  other  unknown  cau(e/ 
hsose  penetrated  the  bed  of  clay,,  from  the 
e4g^  next  ths  ie ji,  to  fbme  diftance  as  far 
iiuprard*  at  leaft,  as  the  pipe  of  the  well, 
tljil&Jtf^  which^  of  courfe,  ialt^watw  would 
ftaVy  inta  the  well  as  foon  as  they  were 

Axu)tfaer.  phenpmeiK)n  of  a  fimilar  kind, 

but 
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but  Icfs  complicated^  becaufe  divefted  of 
the  circumftance  of  the  (alt-water,  is  men- 
tioned by  Dr.  Darwin,  of  Derby  :  A  well 
was  funk  in  that  town  (which  lies  in  a 
bottom,  furrounded  with  many  hills).  Af- 
ter digging  through  a  bed  of  clay  for  fome 
confiderable  depth,  they  found  an  abun- 
dant Ipring  of  frefli  water,  which,  as  in 
mod  cafes  of  this  fort,  ruflied  up  with 
great  impetuofity,  and  foon  filled  the  well 
to  the  top,  where  it  flowed  over  in  a  pretty 
copious  ftream.  Dr.  Darwin  feeing  this, 
and  conceiving  that  it  might  defcend 
through  a  fubterraneous  funnel,  that  rofe 
to  a  greater  heigljt  than  the  houfes  of  the 
town,  eafily  perceived,  that  if  he  could 
raife  the  fides  of  the  well  to  a  fufficient 
height,  making  them,  at  the  fame  time, 
ftrong  enough  tp  bear  the  preflTurc 
of  the  water,  he  might  get  it  thus  convey- 
ed to  the  higheft  floors  of  his  houfe.  This 
he  adlually  efFefted,  and  enjoys^  I  fup- 
pofe,  the  benefit  of  his  ingenuity,  till  the 
prefcnt  moment. 

I  do   not  hear  that  Dr.  Darwin  has 

.  * 

thought  of  extending  this  difcovery  to  any 

other  ufe;     but   if  an  abundant   fpring 

£  fhould 


flibuld  be  thus  tlii(crovte'rc3,  whicfi  coufd  hi 

Forced,  i^iliiout  tke  power  of  machinery^ 

to  rife  to  a  great  height,  it  might,  doubt- 

Icfs,    ih  a  moaiitaindus  cout/try,   where 

phcndmetia-^of  this  fort  muft  chiefly  bccur^ 

be  employed  to  gteat  advdtitage  as  a  power 

lor  turning  machinery  .To  ilitrftrate'this^^^ 

jectjlet  iPig.  joJ-epreiTent  the  feCliohofahill, 

toiitaining  an  iriterhil  Afatuttt  df  pe'rviou^ 

matter,  inclofed  BfetWeen  \Wb  tblid  beds  oT 

clay;  in  otbfer  wofds,  an  internal  refervoir, 

filled  with  water.     If  this  refervoir  ihould 

fee  difcovered,   by  meahs   of  bortti'g,  or 

bthferwifc,  ks  kt  ASS,  and  it  wis  found  that 

Ihe  water  wbiild  rife  to  the  height  'of  A  ; 

kheri,  by  digging  a  fliaft,  of  fufficient  di- 

ihenfions,  and  building  the  fides  of  it  as 

ybu  proceed,  till  it  reaches  the  gravel  at 

A,  then  the  wafer  Vould  rife  and  ftoxy 

over  at  A,  till  the  internal  furfece  of  the 

water  funk  to  the  level  o(  the  line  AC  ; 

after  which-,  the  whole   water  that   the 

Spring  fujpplies   i)fr6xiTd  continue  to  -flo^ 

over  at  A,  and  form  a  perennial  ftream^ 

*       * 
perhaps  extremely  abundant ;  tlie  ufes  of 

\Wiich,  in  fuch  k  fituatibil,  ^re   very  bly- 

vitmsi 
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vious.  St*  Winnifred's  fpring,  near  Holy- 
well, Flintfhire,  which  is  fo  abundant  as  to 
turn  nine  mills,  is  a  natural  burft  cxf  the 
fame  fort  with  that  1  now  defcribe  (for  it 
is^not  a  great  while  finee  it  firft  appeared). 
But  wer^  the  fpring  much  fmaller  than  it 
is,  the  great  height  of  fall  that  might  thus 
be  obtained,  woulrf  give  it  a  commanding 
power  for  turning  machinery. 

Should  an  opening  of  the  kind  herd 
mentioned  be  ever  made,  it  is  plain  that 
its  efFe6ts  muft  be  fenfibly  felt  in  fome 
other  place ;  exceedingly  fo,  indeed,  i^ 
the  ftream  be  abundant ;  for  a  refervoir 
of  the  kind  here  fuppofed,  muft,  of  necef- 
fity,  have  an  outlet  fomewhere,  for  dif- 
charging  its  waters ;  and,  as  in  the  cafe 
here  fuppofed,  that  outlet  muft  be  on  a 
higher  level  than  the  other,  it  could  not  fail 
that  when  this  laft  was  opened  up,  theother 
muft  have  failed,  fo  that  aftream  which  iffued 
perhaps  from  an  oppofitc  fide  of  the  hill, 
poffibly,  at  many  miles  diftance,  would  be 
entirely  dried  up,  and  another  formed,  that 
might  take  a  direftion  to  the  fea  totally  dif- 
ferent. Thefe  phenomena,  when  thus  ex- 
plained, are  as   natural  as  that  the  fun 

1.  .  (hould 
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ihould  give  light  when  it  (hiaes ;  and  can 
excite  wonder  in  the  mind  of  thofe  only, 
who  have  never  adverted  to  the  phyiical 
conformation  of  our  globe.  Indeed,  the 
borer  has  been  but  too  little  ufed,  in  conle- 
quence  of  which,  many  fads  that  might 
have  been  highly  beneficial  to  man,  have 
totally  efcaped  his  notice.  I  fhall  beg 
leave  to  fpecify  a  few,  with  a  view  to  di- 
rcft  the  attention  of  the  public  to  this  in- 
terefting  fubjeft  : 

At  Halle,  in  Germany,  a  fpring  of  falt- 
water  was  difcovered,  many  years  ago, 
which  when  manufaSured  into  fait,  af- 
forda  a  great  revenue  to  the  King  of  Pruffia, 
in  whofe  dominions  it  is  placed.  Halle 
being  fituated  very  near  to  the  confines  of 
Saxony,  the  Eledlor  was  in  the  praftice 
of  purchafing  brine  from  thence,  which 
he  carried  into  his  own  dominions,  and 
there  converted  it  into  fait,  for  the  ufe  of 
his  fubje61s.  As  the  carriage  of  this  brine 
was  attended  with  a  cojifiderable  expencc, 
the  Eledlor  often  exprefled  an  earncft 
wilh,  that  a  fpring  of  falt-water  could  be 
found  in  his  own  dominions.  This  turn- 
ed the  attention  of  his  people  to  this  fub- 

jca. 
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Jed,  and  at  lafl  an  unlettered  peafant^  in 
the  neighbourhood  of  Leipfig,  presented 
himfelf  at  court,  and  made  offer,  ^t  the 
riik  of  his  head,  to  find  falt-water  at  a 
place  he  ihould  indicate,  if  the  Eledtor 
would  be  at  the  expence  of  digging  for  it. 
— It  was  fome  time  before  this  poor  maa 
could  adduce  fuch  arguments  as  to  fatisfy 
the  £le6toral,  council,  that  there  was  fiich 
a  probability  of  iuccefs,  as  to.  authorize 
them  to  rilk  the  experiment ;  but  at  length 
he  prevailed.  Tlie  work  was  begun  at  a 
place  called  Durlinberg  about  15  miles 
diflant  from  Halle.  For  fome  time  no- 
thing extraordinary  appeared,  but  at 
length  they  c»me  to  a  fpring— of  frefh- 
water  only. — This  did  not  difcourago  the 
peafant,  who  ordered  them  ftill  to  go  on. 
With  Ibme  difficulty  he  effefted  this  point; 
but  as  the  water  from  that  fpring  incom- 
moded them  a  good  deal,  it  excited  a  mur- 
mur againft  the  poor  man.  After  digging 
fomewhat  farther,  they  came  to  a  fecond 
frcfh- water  fpring,  which  threw  the  un- 
dertakers into  fych  a  rage,  that  they  would 
not  liflen  to  the  poor  man,  who  urged 
him  ilill  to  proceed ;  but,  on  the  contrary, 

L  2  the 
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the  man  feeing  them  in  fuch  bad  humour 

at  being  fruftrated,  after  having  expended 

{6  much  money,  ht  began,  to  dread  fome 

mifchief  to  himfelf,  and  fecretly  withdrew 

hiitifelf   from    the    ele6toral   dominions* 

Soon  after  this  event,  the  king  of  Pruffia 

ovetfan  Saxony,  during  the  feven  years' 

war,  and  the  operations  at  this  well  were 

forgotten.     When  peace  was  afterwards 

rdftored,  and  the  minds  of  men  a  littfe 

cdfoled,  the  peafant  ventured  to  return.-— 

His  miiKl  was  fliil  fet  upon  completing 

his  entepfize  f  and  he  fpoke  with  fo  much 

firnflnefs   on  the  head,  and  adduced  fuch 

cogent  arguments  in  favour  of  his  opinion, 

as  prevailed  upon  the  court  a  fecond  time' 

to  be'gin  the  work ;  he  having  the  precau* 

tion  before  they  began  fo  tell  them,  that, 

as  the  fpring  was  probably  at  a  confider- 

able  depth  beyond  what  they  had  as  yttt 

reached,  they  muft  be  determined  not  to 

be  foon  difcouraged.     They  again  went 

on,  and,  as  he  had  faid,  they  did  indeed, 

when  at  a  very  confidefable.  depth,  open 

up  a  fpring  of  falUwater ;  which  rufhed 

into  the  well  with  fucjh  impetuofity,  as 

ibon  filtcd"  it  to  the  top,    over  which  it 

^  flowed. 
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flowed,  for  fome  time,  in  fuch  abundance, 
as  to  oocafion  confiderable  dan>age ;  but 
this  violent  burft  fubiiding  by  degrees^ 
they  began  to  ered  falt-works,  which 
contmue  to  be  worked  till  this  day*  This 
is  one  pradlicai  proofs  at  leaft,  of  the  be-* 
nefit  that  fociety  may  derive  from  the 
ftudy  I  here  w^  to  recommends  Nor 
have  I  a  doubt,  but  if  it  fhall  be  properly 
attended  to,  many  other  benefits,  equal  to 
the  ^bove,  may  be  derived  from  it. 

It  is  well  known,  that  at  Newcaftle 
upon  Tyne,  and  at  Bo-nefs,  in  Scotland^ 
coals  are  dug  at  a  great  depth  below  the 
level  of  the  fea ;  and  even  below  the  bot- 
tom, and  immediately  underneath  it.-^-*-Ad  " 
no  fait- water  is  difcovered  m  thefe  coal- 
mines, it  affords  •the  moft  demonftrativa 
evidence,  that  the  bed  rf  clay  that  lie* 
above  the  coal  is  perfe<ftly  impervious  by 
water;  of  courfe,  the  water  which  is 
found  in  the  coal-mines,  and  which  occa« 
fions  much  expence  to  difcliarge  it,  can 
get  acceis  into  it  in  no  other  way  than 
by  def<?ending  along  the  trad:  of  the 
coal-feam,  from  the  plac^  where  it  ap^ 
proaches    towards    the    furface    of  the 

h  3  ground, 
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ground,  exafily  in  the  fame  maimer  that 
fpnngs  are  accumulated  in  other  pervi-. 
ous  ftrata.  .  Hence  it  muft  happen,  that 
if  this  ftream  of  water  fhould  be  inter-r 
cepted  in  its  courie,  and  there  carried  ofF 
to  the  fur  face  of  the  ground,  no  water 
could  get  into  the  mine ;  fo  that  all  the 
coals  below  that  inter^i^^on  would  be 
laid  quite  dry,  by  a  procefs  in  every  re- 
fpeft  analogous  to  that  of  intercepting  the 
Iprings,  defcribed  in  page  72,  and  with 
an  effeft  near/y  equally  beneficiaL  I  fay 
nearly  in  this  cafe,  becaufe  no  operation 
of  this  fort  could  entirely  remove  the 
water  from  the  coal-mine ;  for  as  there 
muft  be  fome  fifTures  among  the  coals, 
through  which  the  water  has  originally 
flowed,  fo  thefe  fiflures,  in  a  fituatipn  like 
that  defcribed,  rouft  be  entirely  filled  with 
water,  which  would  of  courfe  run  in  the 
pit,  after  the  coals  are  taken  out,  but  this 
would  be  fuch  a  trifling  matter,  as  not  to 
deferve  any  notice. 

Let  A  B  (Fig.  3 1 )  reprefent  a  feam  of 
coals,  rifmg  at  A  towards  the  furface,  and 
at  B .  dipping  beneath  the  fea.  Let  it  be. 
fuppofed,  that  at  C  it  has  attained  iuch  ax^ 

plevatioix 
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clevatien  as  to  be  above  the  level  of  Ibmc 
vale  or  rill  of  water,  and  that,  of  courfe,  a 
level  driven  from  the  furface  at  that 
height,  till  it  reached  the  coal,  might  ferve 
the  purpofe  of  carrying  off  all  the  water 
that  fhould  fall  into  it.  In  that  cafe,  were^ 
the  fttatum  of  coal  there  pierced  through, 
as  at  C,  fuppofing  that  to  be  the  only 
ftratum  permeable  by  water,  it  would 
follow,  that  all  the  water  which  had  for- 
merly been  conveyed  through  that  ftra- 
tum, would  be  there  intercepted,  and  car- 
ried clear  off  to  the  furface  of  the  ground  ^ 
and  that,  of  courfe,  all  the  coal  that  lie? 
I^elow  it,  would  be,  from  that  moment, 
freed  from  any  additional  acceflion  of 
water.  In  this  cafe,  the  level  would  not 
only  ferve  to  free  the  upper  part  of  the 
coal-mine  from  hurtful  water,  which  is 
all  the  benefit  that  has  hitherto  been  aim- 
ed at  in  works  of  this  nature ;  but  the 
under  part  of  the  mine  would  be  alio  be- 
nefitted by  it  nearly  to  an  equal  degree. 

Where  the  ftrata  were  fo  difpofed,  as 
by  varying  the  direftion  of  the  drain,  it 
could  be  pulhed  forward,  without  falling 
below  the  level,  till  it  had  cut  through 
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the  bed  of  coal  for  its  wboU  breadth^  tho 
cure  would  be  quite  complete.  This  cafe 
may  probably  fometimes  occur  ;  but  I  am 
as  yet  too  little  acquainted  with  the  aftual 
.circuraftances  of  this  nature,  that  occur  in 
pradlice,  to  be  able  to  fay  whether  it 
*  would  be  very  rare,  oi*  the  reverfe.  In-r 
deed,  as  the  liibjcdt  has  never  been  as  yet 
confidered  under  this  point  of  yi^w,  I 
tjiink  there  is  reafon  to  fufpeft  it  is  not 
known  by  any  human  being.  It  is  cer- 
tain, that  much  benefit  is  yet  to  be  deriv- 
ed from  a  more  thorough  inveftigation  of 
this  intricate,  though  very  intcrefting  fub-, 
jed  ;  and  every  hint  that  tends  to  eluci- 
date it  in  any  degree,  dcferves  to  be  at- 
tended to. 

It  would  be  impoflible  to  enumerate  all 
the  benefits  that  might  be  derived  from 
the  praftice  of  /^/>/'/;/^,  judicioufly  applied, 
were  the  nature  of  the  ftrata,  and  the  phy-r 
fical  conformation  of  the  earth,  fujfficiently 
adverted  to. — Were  I  even  fo  attempt  to 
give  examples  of  pojjibk  cafes,  by  way  of 
illuftration,  it  would  be  deemed  hypothe- 
tical and  abfurd.  Yet  it  mufl  certainly 
be  deemed  more  abfurd,  by  every  rational 

perfon^ 
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•perfon,  to  dbkrve^  that  we  allow  natural 
phenomena,  which  ought  to  fug^eft  prac- 
tkal  lelfons  of  wifdom  to   the  attentive 
pbferver,  to  afford  only  matter  of  ilupid 
admiration*       We  fee,   in   fome   places, 
rivers  finking  into  gulfs  in  the  earth,  and 
difappearing.     In  other  places,  we  fee  fub- 
terraneous    rivers   ifTuing   from   caverns, 
while  other  rivers  are  meandering  on  the 
earth's  fur  face  above  them.— We  fee  lakes 
of  great  extent,  furrounded  by  mountains, 
that  cannot  be  drained,  according  to  the 
ordinary  mode  of  procedure.— -Mines  arc 
deferted  becaufe  the  water  cannot  be  car- 
j-ied  off  from  them,  on  account  of  the  im- 
mcnfe  length  of  a  leve/^  that  would  be  re- 
quired to  be  driven  in   order    to   drain 
them.     All  thefe  things  we  fee  as  ifolat- 
ed  fa^ts,  that  cannot  be  in  any  way  ac- 
counted for,  or  connected  together.     Yet 
that  they  may,  on  fome  ocfcafions,  be  /b 
connected,  as  to  prove  highly  beneficial 
to  man,  1  (hall  venture  to  fhow,  even  at 
the  rilk  of  being  accounted  vifioiiary. 

We  have  feen,  from  the  fad:  refpeding 
the  well  at  Tilbury  Fort,  and  the  work- 
ing  of  co^ls  under  the  fea,  at  Newcaftle 

and 
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and  Bo-nefs,  that  water  may  be  preferved 
ill  a  bafon  of  immenfe  extent,  though 
bounded  by  a  cruft  of  impervious  matter, 
which  is  of  no  great  depth.  Thefe  cafes 
alfb  prove,  that  ftrata  of  pervious  matter 
may  lie  under  theie  ;  of  courfe,  many  ooz- 
ing ftreams,  or  even  fubterraneous  rivers, 
may  run,  at  Jio  great  depth,  beneath  lakes, 
or  rich  mines  that  are  drowned  in  water; 
precifely  in  the  fame  way  that  we  have 
feen  (page  64)  that  a  flream  of  water  may 
be  carried  along  the  furface  of  a  bed  of 
fand,  at  the  bottom  of  which  runs  a  current 
of  water  fufficient  to  fupply  innumerable 
wells  abundantly  with  water ;  and  that 
this  furiace-water,  if  the  cruft  be  once 
broken,  immediately  finks  into  the  fand, 
and  totally  difappears.  Should  any  acci- 
dental convulfion  of  nature  then  break 
the  cruft  that  flipports  the  lake,  lo  as  to 
permit  it  to  find  its  way  into  thofb  cavities 
below  it,  it  would,  through  thefe  ifTues, 
find  accefs  to  the  fea,  and  the  lake  would 
be  efFc6tually  drained  ;  fo  as  to  become,  in 
time,likc  the  kingdom  of  Cachemire,a  fer- 
tile vale,  though  every  where  furrounded 
with  hills,  through  which  no  outlet  could  be 

had, 
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liad. — Might  not  the  fame  cffeft  be  pro^ 
jduced  by  the  ingenuity  of  man,  were  he, 
at  pains  to  exert  his  faculties  in  cafes  of 
this  ibrt  ?  x^n  earthquake,  it  is  fuppofed, 
opened  a  paHage  through  the  mountains 
df  Cachemire,  by  which  the  water  ifliied, 
fb  as  to  drain  that  iramenie  lake,  and 
through  which  the  river  which  traverfes 
that  bottom  ftill  flows.  .  An  enterprizing 
individual,  who  poileired  a  fmall  lake  on 
his  property,  near  Glaigow,  efFeded  a 
drainage,  in  imitation  of  this,  by  digging  a 
level  paffage  through  a  furrounding  hill, 
through  which  the  water  flowed  off,  and 
which  ftill  operates  as  a  drain.  Many 
pafes  may  occur,  in  which  a  fimilar  drain- 
?ige  might  be  efFcfted,  at  a  much  fmaller 
^xpence,  by  (inking  a  pit  downwards, 
through  which  the  water  might  ifllie  by 
fubterraneous  pafTages  ;  and  in  the  fame 
way,  at  times,  it  may  doubtlefs  happen, 
that  water  might  be  let  off  from  mines  at 
a  very  fmall  expence,  compared  with  that 
which  the  driving  a  level  might  have  coft. 
Wherever  operations  of  this  fort  are  in 
contemplation,  therefore,  it  behoves  the 
pwners  to  advert  to  thefe  peculiarities, 

and 
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and  to  be  at  more  pains  to  acquire  an  ac* 
curate  knowledge  of  the  lubjacent  ftrata^ 
in  hilly  diftrifts  efpecially,  by  means  of 
accurate  obfervations,  ailifted  by  boring, 
than  has  hitherto  been  done,  For  in  this 
way,  doubtlefs,  very  great  improvement^ 
may  be  made  at  a  trifling  expence. 

With  a  view  to  illuftrate  this  branch  of 
the  I'ubjeft  ftill  more  clearly,  I  have  added 
a  diagram  (Fig.  32)  which  is  intended  to 
reprefcnt  a  feftion  of  a  hilly  diftrift,  iiv 
which  A  B  rcprefents  a  lake  of  indefinite 
mao^nitudc,  every  where  furrounded  with 
hills,  which  raii'es  the  water  to  its  pfefent 
level,  where  it  finds  an  outlet  at  A,  and 
flows  from  thence  in  a  valley  between  the 
hills,  till  after  running  thus  many  miles, 
if  you  pleafe,  it  precipitates  itielf  over  the 

rock  C. 

At  the  bottom  of  this  hill,  C,  iflues  a 
confiderable  ftreara  of  water  from  a  large 
cavern,  like  one  of  the  fame  kind  near 
Matlock,  in  Derbyfliire.  This  fubterra* 
ncous  river,  we  may  fupipofe,  indeed,  we 
may  be  aflfured,  flows  from  a  great  di^t 
tance  backward.  If  it  be  of  a  large  fize, 
it  muft  have   come   many  miles,   iinleed, 

5  ■  flowing 
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flowing  all  the  time  through  open  rocks, 
or  other  pervious   ftrata,   in  a  direftiop 
nearly  fimilar  to  that  marked  D£,  which 
may  be  expeded,  in  general^  to  lie  at  a 
a  ^pth  rather .  above  than  below  the  level 
of  the  opening,  from   whence  it  ifTues. 
Under  thefe  circumftatikces,  it  is  plain>  that 
if  an  opening  were  made  in  .the  bpttom^ 
of  tb&  lake,  as  at  G,  the.  water  would  fin^ 
direfily  from  the  lake,  into  the  channel  of 
of  the  fubterranean  river,  and  if  thjrt  open- 
ing-were large,  enough,  the  whole  water 
of  the  lake  would  Xmk  throughi  it,  and 
it  muft,  of  courfe,  be  efFe^dlly  drdined^ 
Again,  let  ua,fuppofe  that  F  reprefenta  a 
mrine  of  lead,  or  other  metal,  which  has  been 
there  difcovercd,  but  which  is  fo  drowned 
in  water  that  it  cannot  be  worked  with  pro- 
fit.    According  to  the  ufual  pradice,  the 
owner  of  th«t  mine  has  no  other  wav  of 
draining  off  this  water,  but  by  taking  th^ 
depth  of  the  bottom  of  the  mine>  and  fur-« 
veying  the  ground  around  it,  fo  as  to  be 
able  to  mark  the.  neareft  placfe  on  the  hill 
fide*  that  is  on  a  level  with  the  bottom  of 
his  mine,  and  from  thence  he  derives  a  le<> 
vel  C  F  till  he  reaches  the  mine.     In  many 

fituations, 
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fituations,  that  level  may  require  to  be  driveri 
feveral  miles  in  length,  before  it  can  reach 
the  minc>  the  expence  of  which  can  never  be 
repaid,  and  therefore  the  mine  muft  be 
abandoned  for  ever. — ^And  where  it  is  even 
found  that  the  mine  is  fo  rich  as  to  afford 
the  expence — ^yet  the  time  that  muft  be 
expended  on  this  operation  (where  one  or 
two  men  only  can  be  permitted  to  work  at 
once)  is  a  moft  difcouraging  circumftance, 
as  five,  ten,  or  even  twenty  years  may  be  ex- 
pended before  it  can  be  completed.—- But, 
in  the  fituation  here  defcribed,  it  is  evident 
from  infpedion,  that  if  a  perforatiion  had 
been  made  right  downwards,  from  F,  it 
would  foon  have  reached  the  fubterranean 
river,  and  thus  have  freed  the  mine  from 
the  extraneous  water,  at  an  expence  incon- 
ceivably fmall. 

Not  only  could  the  hurtful  water  be  thus 
cafily  abftradcd,  but  other  ufes  could  be 
made  of  this  fubterraneail  drain,  that  would 
prove  highly  beneficial  to  the  undertak- 
er.— If  a  fmall  Aream  of  water,  for  example, 
could  be  brought  to  the  mouth  of  the  pit,  it 
could  be  employed,  by  means  of  a  chain  and 
buqkets,  to  raife  up  the  whole  of  the  ore 
to  the  furface,  at  next  to  no  expence  to  the 

undertakers ; 
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undertakers  ;  *or,  after  fpacc  fufEcient  for 
that  purpofe  was  once  worked  out,  it  could 
be  made  to  drive  ftampers  below,  for 
ftamping  and  wafliing  the  ore,  there,  before 
it  be  brought  out  of  the  mine,  and  for 
other  ufes. 

,  Nor  let  it  be  thought  that  thefe  are  chi- 
merical or  itpprafticable  notions :  There  are 
many  fituations,  already  known,  upon  the 
earth's  furface,  where  thefe  operations  might 
be  undertaken  not  with  a  probability  only, 
but  with  a  certainty  of  fuccefs.  The  river 
Guadiana,  in  Spain,  finks  at  oiie  place  into 
the  earth,  and  after  running  under  ground 
for  feveral  leagues,  rifes  again  to  the  furface. 
— Now  as  no  holes  have  ever  been  difcover- 
cd  in  the  bowels  of  the  earth,  relembllng. 
a  bored  pipe,  or  mole-rut — but  the  open- 
ings there,  through  which  water  flows,  arq 
univerfally  foqnd  to  confift  of  porous  ftrata, 
which  fpread  out  in  breadth  to  a  great 
extent — there  is  a  moral  certainty  that 
there  muft  lie  beneath  the  furface  of  the 
ground,  every  where  between  the  place 
where  the  river  finks,  and  where  it  rifes,  a 
large  ftratum  of  pervious  matter,  which  pro* 
bably  ftretches  to  a  great  extent  on  either  fide, 

and 
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and  that,  of  courfc,  if  any  mines  were  dif- 

covered  in  that    traft,  they   could,   with 

Certainty^  be  drained  iii  the  manner  here 

propofed. 

It  is  alfo  known,  that  in  the  hill  called 

Ingleborough,  in  Yorkfhire,  there  are  many 
openings,  called  there  Sn^allowsj  into  which 
rivulets  precipitate  themfelves^^and  are  loft* 
Where  thefc  ftreams  re-appear,  I  do  not  at 
prefent  know ;  but  wherever  it  is,  there  can 
be  no  doubt  that  all  the  traA  between  the 
one  place  and  the  other  mufl  be  hollow, 
and.  of  courfe^  could  readily  admit  of  the 
mode  of  draining  here  propofed. 

It  is  alfo  known,  that  in  Derby Qiire,  the 
river  Dove,    I  think  (I  quote    from  me-  ' 
mory)  finks  into  the  earth,  and  at  a  confi-  ^ 

derable  diftance  rifes  again* — ^Subterraneous 
rivers  are  known  to  iffue,  alfo,  at  other 
parts  in  Derbyfhire,  and  in  Devonfhire, 
in  Dcnbeighfliire,  and  feveral  other  places, 
I  have  not  taken  notice  of;  all  of  which 
give  fufficient  indications  of  a  fimilar  gene- 
ral organization,  to  render  it  next  to  certain^ 
that  in  thofe  regions,  operations  of  the  fort 
here  recommended,  would  prove  fuccefsful. 
The  fame  conclufion  may,   in   general,  be 

inferred 
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inferred  in  all  the'  mountainous  regions, 
where  very  copious  fprings  burft  forth, 
whofe  waters  are  little  afFefted  by  the  tem- 
perature of  the  feafon,  being  very  cx)ld  in 
fiimmer,  and  wafm  in  winter ;  for  this  cir- 
cumflance  always  indicates,  that  they  havc^ 
come  from  a  confiderable  diilance  within 
the  bowels  of  the  earth — Other  indicative 
circumftances  might  be  pointed,  out,  which 
I  have  not  time  to  enumerate. 

Having  now,  as  I  hope,  prtroed  in  a  fa- 
tisfa6lory  manner,  that  the  mode  of  drain- 
ing here  reconimended  is  a  very  pra6lica- 
blc  procefs,  I  (hall  add  nothing  farther  to 
the  length  of  this  Effay,  than  to  give  a 
few  hints  refpefting  the  manner  in  which 
that  operation  may  be  the  mbft  eafily 
efFe<5led. 

On  this  head,  it  will  be  very  obvious, 
that  where  much  water  is  in  the  place  to 
be  drained,  it  would  be,  in  all  cafes,  a  difr 
ficult  matter,  in  many  cafes  impoflible, 
to  fink  a  pit  direftly  downwards,  immedi- 
ately from  thefe  refervoirs,  by  digging.  In 
fuch  fituations,  this  operation  ought  to  be 
efFefted  by  boring.  When,  by  means  of  a 
Ijorer,  the  fubterraneous  vacuum  has  been 

M  once 
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once  attained,  a  certain  judgmeiit  can  be 
formed  of  the  expence  of  the  future  ope* 
rations.     The  width  of  a  bore  that  caa 
thus  be  made  is,  indeied,  but  fmall ;  but 
much  water  will  be   let  off  through  a 
very  fmall  bore,  under  the  circumftancc^ 
here  indicated,  becaufe  of  the  altitude  from 
which  it  mull  defcend.     If  the  ftratum 
through  whioh  the  bore  pafTes,  ihall  chance 
to  be  clay  its  whole  length,  the  hole  would 
quickly  become  of  a  fufiicient  width  to 
give  paffage  to  the  whole  water.     But  if 
it  confift  of  harder  materials,  more  bores 
muft  be  made ;  and  thefe,  if  made  in  a 
circle,  of  no  great  diameter,  pretty  near 
to  each   other,  would  give  the  water  a 
chance,    by    its  great   force   in  rufliing 
through,  to  break  down,  by  degrees,  the 
whole  of  the  circular  fblid,  and  leave  a 
cavity  in  its  At^d ;  at  any  rate,  there  are 
few  mines  which  have  fo  much  water  as 
could  not  te  let  off  by  a  few  fiich  bores 
alone." 

With  regard  to  the  drainage  of  lakes ; 
if  thefe  are  of  great  extent,  it  will  become 
a  matter  of  greater  difficulty  and  ex- 
pence  ; 


AND  SWAMPY  GROUNDS.   163 


pence ;  but  as  the  profit  will  be  great,  in 
proportion  totheeztent^thatcircumflance 
will,  no  doubt,  be  taken  into  the  accotatt. 
In  all  cafes,  the  afcertaining  whether  the 
thing  be  pra^cable  or  not,  ran  be  done 
at  a  trifling  charge  ;  for  a  fingle  explora« 
tory  bore  will  afcertain  not  only  the  depth 
to  which  it  muft  be  carried,  before  k 
reaches  the  pervious  ftratum,  but  alfo  the 
nature  of  the  materials  through  which  it 
has  to  pais ;  and,  confequently  will  give 
i'oom  for  a  pretty  accurate  eftimate  to  be 
made  of  the  expence. 

In  making  this  exploratory  bofe,  one 
circumftance  muft  be  particulatly  advert^ 
ed  to ;  for  as  it  will  be  neceflary  to  make 
that  bore,  if  poffible,  in  the  deepefl  part 
of  the  lake,  it  will  be  a  matter  of  fbme 
difficulty  to  afcertain  whether  the  fmall 
bore,  under  thefe  circumflances,  allows 
water  to  flow  through  it  or  not  ?  This 
point,  however,  may  he  afcertained  by 
mesns  of  the  boring  irons  alone ';  for  if 
the  cnouth-piece  be  thicker  than  the  rod, 
it  will  no  ^ner  reach  the  pervious  fbra* 
turn  below,  than  the  water,  rufliing  down- 
ward with  great  impetuofity  around  the 

M  2  rod. 
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rod,  will  prevent  the  poffibility  of  draw- 
.ing  up  the  mouth-piece  any  more.  To 
guard  againft  this  circumftance,  which  is 
to  be  expe6ted,  the  mouth-piece  ought  to 
be  fo  fixed  on,  as  that  by  turning  the  rods 
the  reverfe  way,  it  may  be  unfcrewed,  fo 
as  to  be  detached  from  the  rods  entirely, 
which  may  then  be  drawn  up  without  it. 
Of  courfe,  all  the  joinings  of  the  rods  mull 
be  fo  fixed,  as  not  to  be  loofened  by  that 

reverfed  motion. 

It  will  not,  however,  be  e3fpc6led,  that 
where  a  large  river  paffes  through  a  lake, 
like  the  Rhone  through  the  Lake  of  Ge- 
neva, or  the  Rhine  through  that  of  Con- 
ftance ;  or  even  much  fmaller  ftreams  than 
cither  of  thefe,  could,  by  a  procefs  of  the 
kind  here  hinted  at,  be  ever  fwallowed 
up*  There  are  few  fubterraneous  ftrata, 
we  are  to  fuppdfe,  fo  large  as  to  admit  of 
carrying  off  a  current  of  fuch  magnitude. 
But  if  that  fhould  be  found  to  be  the  cafe, 
the  palTage  for  the'  river  into  that  foliter^ 
raneous  ftratiim  ihouM  be  made,  not  in 
the  bottom  of  tile  lake,  by  boring,  but  at 
the  edge,  of -it,  near  where  the  river  falls 
into  the  lake.;  and  this  parage  may  \?t 

dug. 
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^*^g>  by  hand,  of  a  fufficient  width  to  fwal- 
low  up  the  river  when  flooded,  and  then  the 
river  may  be  led  into  it,   fo  as  never  to 
be  allowed  to  reach  the  lake  at  all.     But 
this,  for  the  realbn  affigned,  canfeldom 
be  pradicable  with  refped  to  large  rivers ; 
and  in  .  regard  to  fmaller  rills,  that  feed 
lakes,  in  general,  it  will  be  cheaper  (un- 
lefs  where  the  under-ftratum  is  clay,  and 
of  very  little  depth)  in  moft  fituations,  to 
make  a  water-coujrfe  all  round  the  lake, 
nearly  in  a   horizontal  pofition   (with  a 
gentle  flope  only  towards  the  outlet)  to  in- 
tercept all  the  rills,  and  the  water  that 
falls  from  higher   ground,  and  carry  it 
.clear  off,  without  allowing  it  to  defcend 
into  the  bottom.     In  this  way,  no  other 
water  will  require  to  be  let  oflF  through 
the  bottom  hole,  than  that  which  arifes 
from  fprings  within  the  lake  itfclf,  which 
probably  are,  in  many  cafes,  not  nume- 
rous. 

It  is  to  be  hoped  the  candid  reader  will  ' 
receive  thefe  hints  with  indulgence,  they 
being  intended  to  throw  fome  light  upon 
a  fubjeft  of  great  national   importance, 
which,  if  it  be  underftood  by  any  one,  has 

M  3  never 
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never  hitherto  been  cxpkaine*  with  tjw 
prccifion  wMch  is  aeceflary  to  Fe««3|er  it 
intclKgible  t©  ordinary  reader,  for  whofe 
ufc  thefe  direftions  have  beea  aaade  ewt. 
On  a  fubgea  of  this  nature,  1  have  found, 
by  experience,  that  it  is  by   no  means 
enough  briefly  to  explain  the  principles  on 
which  a  fuceefeful  praftice  mary  be  ra- 
tionally grounded ;  for  it   is  only  a  few 
perfons  from  swnong  the  great  numbers 
who  may  be  benefitted  by  it,  who  wiH  be 
able  or  willing  to  make  the  praftical  de- 
dxidiona  that  a  philofophical  mind  would 
^ee  arc  obvious  from  the  premifes.     To 
render  a  prafiicai  treatife  generally  ufe- 
ful,  it  is  neceflary  to-  enter  upon  particu- 
lars in  detail,  and  give  fpecial  iUuftrations 
which  philofoffhical  hypercritieifin  might 
pronounce  to  be  unnecelfary.     In  the  Ad- 
ditions now  made,  perhaps,  little  can  be 
faid  to  be  new  j  yet  I  am  inclined  to  hope, 
that    in  confequence  of  thefe  additional 
'illuftrations>  the  Treatife  wiU  be  rendered 
more  generally  ufeful  than  it  hitherto  has 
been.     I  ihall  only  add,  that  the  latter  part 
of  thefe  iUuftrations,  efpecially,  were  writ- 
ten under  circumftances  rather  unfavour- 
able 
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able  for  precifion,  and  therefore  claim  a 
Ihare  of  indulgence  from  the  critic,  parti* 
cularly  in  what  regards  their  form.  Aa 
to  the  matter,  n.o  indulgence  is  requefted; 
for  if  any  thing  elfential  be  eri'oneous,  it 
is  of  importance  that  it  fhould  be  cor« 
rc6led. 


CORRECTIONS  and  ADDITIONS. 

When  the  above  was  written,  I  had  no 
opportunity  of  confulting  the  Philofbphical 
TranfaAions,  and  was  therefore  obliged  to 
quote  from  memory,  the  fed  relpedling 
the  well  at  Sheernefs ;  and^the  plate  was 
engraved  on  the  idea  there  expreffed.  I 
have  fince  feen  the  74th  volume  of  the 
Tranfa6tions,  in  which,  that  faft  is  re*, 
corded,  and  find  it  only  differs  from  the 
account  given  above  in  one  particular, 
viz.  that  the  uppermofl  ftratum,  to  the 
depth  of  30  feet,  confifted  whoDy  offand, 
and  that  all  the  water  which  was  found  in 
that  part,  was  fah  to  the  tafte ;  i»  every 
other  refpeft,  it  was  exa6Uy  as  above 
fl:ated.      This  circumftance  requires  no 

M  4  alttratioa 


I 


1 68        ON  DRAINING  BOGS  . 

alteration  to  be  made,  as  the  illuftration 
would  be  the  fame.  In  a  few  particulars, 
of  nd  moment,  the  cafe  refpefting  Dr. 
Darwin's  well,  is  alfo  a  little  different ; 
but,  a^  this  illuftration  is  perfeftly  the 
fame,  it  is  not  worth  mentioning  farther. 
A  cafe  a  good  deal  different  from  this, 
occured  at  Languard  Fort,  which  is  alfo 
iituated  by  the  fide  of  the  fea.  In  digging 
there  for  a  well  through  a  bed  of  fand, 
they  found  abundance  of  ^water  ;  but,  as 
this  was  below  bigb-water  mark,  they  con^ 
fidered  it  to  be  fait  water,  and  it  was 
owing  to  an  accident  alone,  that  they 
found  it  to  be  perfeftly  fweet.  They  con- 
tinued to  dig  down,  always  finding  abund- 
ance of  fweet  water,  until,  at  the  depth 
of  twelve  feet,  they,  found  it  fuddenly  to 
become  more  abundant,  and  perfedlly  falt^ 
On  examination,  it  was  difcovered  that  the 
fait- water  was  found  exadly  at  the  height 
of /^w- water ;  and  that  all  above  low-water 
mark,  afforded  fweet  water  only.  This 
phenomenon  was  evidently  owing  to  the 
falt-water  having  had  time  to  penetrate 
backwards  to  a  great  diftance,  where  the 
land  was  below  the  level  at   which  the 

fea 
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fea  ftood  continually ;  but,  between  high 
and  low  water  mark,  the  frefh  water  in  its 
paffage  towards  the  fea,  though  flopped 
for  a  time  by  the  fait  tide,  yet  ftill  prefled 
forward,  and  retarded  its  paffage  back 
through  the  fand :  Nor  is  it  to  be  doubt- 
ed, that,  if  free  accefs  had  been  given  to 
the  water  into  the.  well,  while  the  fand 
was  kept  back,  that  the  water  in  this  well 
would  have  rifen  higher  at  flood,  than  at 
the  ebb  tide.  * 

But,  not  to  dwell  on  this  unimportant 
circumftance,  the  practical  inferences  that 
may  be  drawn  from  thefe  two  cafes,  are 
important.  In  the  cafe  of  Sheernefs,  no, 
enemy  from  without  could  ever  entertain 
the  moft  diftant  hope  of  intercepting  the 
water  from  the  fort.  The  thing  is  feemingly 
impoffible.  In  the  other  cafe,  the  water 
could  be  cut  off  by  a  befieging  army  w  ith- 
out  much  difficulty,  if  the  country  fhould 
happen  to  be  pretty  level ;  for  .they  would 
have  only  to  draw  a  trench  between  the 
high  land  behind  and  the  fort,  till  it  reach- 
ed either  the  bottotn  of  the  pervious 
ftratum,  or  attained  the  level  of  law  water, 

and 
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and  the  bufmefs  muft  be  e&dualiy  com*- 
pleted. 

Another  pradlical  iufereoce  may  be^ 
drawn  from  the  cafe  at  Sheemefs  which  I 
may  be  permitted  to  mention.  Should  the 
flat  ground  continue  for  ever  fb  great  a 
diflance  backward,  there  can  be  little 
doubt  that  throuc;b  the  whole  tra6t  between 
the  fort  and  the  higher  .ground,  water  will 
be  fbund,  by  boring,  every  where,  that  will 
rife  in  the  wells  always  to  the  fame  level 
with  the  well'  in  the  fort :  for  the  undejr 
pervious  ftratum  muft  of  neceffity  be  con- 
tinued from  the  higher  ground,  or  it  could 
not  have  poffibly  rifen  in  the  well  at  all* 

Another  praOkal  inference  to  be  drawn 
irtm,  this  cafe  is,  that  as  wel)^  of  freih 
water  are  ibmetimes  found  to  rife  to  the 
furfacc  of  the  ground,  or  near  it,  in  fmall 
iilands,  that  are  at  a  diftance  from  the 
knd,  there  can  be  no  doubt,  but  in  every 
cafe  of  this  fort  a  pervious  ftratum,  covered 
by  one  of  impervious  matter^  muft  run 
the  whole  way  from  the  higher  land,  un- 
der the  fea  to  the  ifland,  as  at  Inch  Keith, 
and  Inch  Colomb,  both  in  the  Frith  of 
Forth ;  and  that,  of  comfe,  water  will  be 

found 
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found  in  that  dircftion  every  wherew  if  dug 
for  to  a  proper  depth,  which  will  rife  to, 
the  (ame  level  with  the  well  in  the^  iiland« 
Henqe,  if  water  be  wanted  on  the  i«a«(hore 
it  may  undoubtedly  there  be  found. 

Again,  There  are  a  few  inftances  of  abun- 
dant fprimgs  of  good  water  being  found  on 
the  top  of  fome  fmall  peaked  hills,  of  confi- 
derable  altitude,  which  are  detached  from  all 
othet  hills  by  furrounding  valines.     In  every 
cafe  of  this  fort,  it  muft  be  occafioned  by  a 
na,^ural  perforation,  of  the  fame  kind  with 
an  artificial  tap-hole,  which  reaches  lower 
down  than  fome  part  of  the  valley  around, 
whiqh  divides  it  from  higher  ground  at 
fome  greater  or  fmaller  diilance,  havii^  a 
bed  of  clay  lying  above  the  pervious  ftra- 
turn  the  whole  way.    This  being  the  cafe, 
there  can  be  little  doubt,  that  every  where 
between  the  higher  ground  and  that  liill, 
fprings  will  be  found  by  tapping,  which 
will  rife  to  a  greater  height  at  firft,  at  leaft» . 
than  the  fur&ce  of  the  ground— but  it  is  by 
'  no  means  im^poffible,  that  if  thefe  tappings 
be  abundant,  the  well  on  the  hill  will  be 
dried  up.    Indeed,  this  is  not  only  not  im'- 
poflible  but  highly  probable.— Hence,  % 

&rt 
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fort  in  that  fituation,  may  be  very  eafily  re- 
duced td  a  great  diftrcfs  by  a  philofophicstl 
general  who  befieges  it.— This  cannot  be 
done  in  the  low  fituation  of  Sheernefs  ;  nor 
will  the  fame  reafbning  apply  in  all  cafes 
to  fprings  upon  detached  mountains,  where 
the  fummit  is  more  flat  and  of  large  cx^ 
tent,  and  the  fpring  of  water  not  very 
abundant^ 

Here,  alfo,  it  may  afford  fatisfaftion  to 
fbme  perfons  to  be  informed,  that  the  ufe 
which  is  propofed  to  be  made  of  water 
fuiking  from  above  into  internal  cavities,for 
the  purpofe  of  turning  machinery  (p.  158) 
is  not  without  example  ;  for,  there  is  a 
mill  of  this  kind,  at  a  place  called  Moulinsy 
(I  quote  from  memory)  in  the  diflrift  of 
Neufchatel,  in  Switzerland,  where  the 
water,  which  falls  into  a  gulf  in  the  moun- 
tain, turns  the  wheel;  the  mill  itfelf,  and 
all  the'  machinery  belonging  to  it,  being 
entirely  under  ground. 

It  may  be  here  alfo  remarked,  that  Dr. 
Derham,  having  found  a  fpring  at  Up- 
muifter,  in  EfTex,  which  continued  at  all 
times  nearly  at  an  equal  height,  both 
fummer  and  winter,  wifhed  to  infer  from 

that  . 
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that  fad,  *  that  all  fprings  derived  their 
origin  from  the  fea.  This  phenomenon, 
however,  has  been  explained  in  another 
,  manner,  by  the  well  near  Leith  (p.  121) 
which  is  a  cafe  that  is  by  no  means  rare. 
It  may,  indeed,  often  happen,  that  a  well 
of  this  kind  may  be  found  lying  diredHy 
above  another  fpring  of  the  (ap^-kind^ 
which  may  be  made  to  rife  to  a  great 
height  above  it,  and  which  alfo  (hall  con« 
tinue  always  at  the  fame  height  nearly, 
Thefe  corollaricfi  arc  fo  obvious,  as  to 
require  fome  apology  for  Aating  them— 
But  when  common  things  are  reprefented  as 
myjierious  arcana^  it  is  proper  that  the  veil 
which  covers  them  fhould  be,  in  fome  mea- 
fure,  withdrawn. 

After  peruiing  the  above,  and  adverting 
that  there  is  not  a  £ngle  principle  here  il- 
luilrated,  which  was  not  clearly  explained  in 
thefe  EfTays,  more  than  twenty  years  ago — 
(tl)e  fingle  cafe  of  draining  thin  clays  alone 
excepted ;  ail  that  is  added  here  being  only 
illuflrations  of  the  principles  already  fully 
enough  explained  to  every  philofophical  en- 
quirer) the  reader  is  left  to  judge  with  what 
propriety  the  Board  op  Agsiculture 

'  has 
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has  prefixed  the  foUowbg  ^xordinm,  to 
their  account  of  Mr.  Elkington*$  Mode 
of  Draining  Land : 

'**  It  is  (fay -they)  a  circumiftance  hardly  to 
^  he  credited,  that  the  principles  on  which 
"  the  draining  of  land  depends,  ^ould  have 
^*  remafined  jb  lon^  vnafcertainedy  confider- 
"  ^ng  the  ;great  private  hencfit,  and  the 
*^  many  ptft>ltc  advantages,  T^^hich  tnuft  nc- 
**  cdrfarily  be  derived  from  -c&rrying  fo  im- 
"  porltint  an  art  to  'perfbtHbn  !  !  I'' 

Mr.  Arthur  Young,  in  owe  of  his  per- 
formances, tells  us,  that  he  attended  a^/tert 
irif  a  fociety  of  phBoibphers,  hi  T^rartte,  who 
had  met  for  the  punpofe  of  improvihg  agri- 
:t!ultare,  <he  iniportance  df  ^A^hofe  fit  libera- 
tions, and  the  wifdom  of  'Whofe  remai'fcs, 
he  does  not  mention  in  teniis  of  Ac-higheft 
ri^fpeA.-- — *I  am  well  pleafcd  *to  excule 
Ihyfelf  for  not  quoting  the  pafTage,  flrom 
iny  being  at  prcfent  deprived  ctf  ^bofcs.-— ^ 
It  would  be  ^well  if  thdt  gehAetnftn  would 
tate  care  to  h«ve  things  fo  WeH  arranged  « 
home^  as  not  tto^hre  occaflon  for  ifttahgcrs 
TO  retort  upon  bdr  own  dear  nation,  in  a 
Bmilar  manner. 


Fig.  32 
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ADDITIONS 

MADE   TO   THE   FOURTH   EDXTIOI^ 

OF  ESSAYS,  RELATING  TO  AGRICULTIjRI; 

ANt)  RURAL  AFFAIRS. 


OftAe  Ufeioftbe  Balfam  Poplar  in  Fencing. 

When  the  Firft  Edition  of  thefe  Eflays 
was  printed^  the  Balfam  Poplar  was  icarce* 
ly  knowh  in  Britain.  It  is  now  fufficiently 
known,  as  a  healthy  free-growing  tree ;  and, 
while  young,  it  is  particularly  attractive,  on 
account  of  the  firmoefs  and  luxuriancy  of 
its  fhoots,  the  grandeur  of  its  large  leaver 
efpecially  in  autumn,  and  the  fragrancy 
of  its  buds,  in  the  fpring.  Thefe  circum* 
ilances  induced  me  to  propagate  it  in  con- 
fiderable  quantities,  a  good  many  years  ago, 
-^and  as  it  can  be  multiplied  with  as  much 
facility  as  the  common  willow,  by  means 
of  cuttings,  I  was  gradually  led  to  perceive^ 

N  that 
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that  it  poflefled  certain  peculiarities,  which 
rendered  it  more  valuable  zs  a  fehce,  than 
any  of  thofe  already  enumerated.  It  has 
more  firmnefs  and  ftability  than  the  wil- 
low— is  more  luxuriant  in  its  growth  than 
the  Lombardy  poplar, — and  advances  more 
fteadily  in  its  progrefs  towards  a  tree,  tlian 
the  elder;  fo  that,  under  judicious  manage- 
ment, I  have  found  it  the  cheapeft,  firm, 
quick-reared  fence  for  rich  lands,  in  this 
country,  that  has-  ever  yet  come  to  my 
knowledge.;  on  which  account,  I  think  it 
my  duty  here  to  defcribe  the  mode  of  ma- 
nagement, under  which  I  have  found  it 
prove  a  moft  ufeful  affiftant  to  the  far- 
mer : 

For  obvious  reafons,  the  perfon  who 
wiihes  to  avail  himfelf  of  this  kind  of 
poplar,  as. a  fence,  fhould begin  with  rear- 
ing his  own  plants — ^and  for  that  purpofe 
the  ric&e/lj  melloweft,  and  tendereft  foil 
he  can  command  fhould  be  made  choice 
of  as  9,  nurfery. — If  it  has  a  fmall  tendency 
to  dampnefs,  fo  much  tTic  better — ^but  if  it 
go  fo  far  on  that  fide  ^s  to  be  denominat- 
ed wet  land,  it  will  not  anfwer  quite  fb 
4  well. 
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WclL^— Cuttings  from  well  ripened  wood*, 
of  two  years  growth,  are  beft  ;'  but  where 
they  are  fcarce,  others,  older  or  younger, 
need  not  be  rejefteJj.  The  cuttings  .may  be 
about  one  foot  in  length,  and  fhould  be 
planted  in  rows,  about  eighteen  inches  di{^ 
tant,  and  three  inches  between  each  plant 
in  the  row.  Autumnal  planting  fucceeds 
beft ;  but  they  will  cfo  alfo  in  the  fpring. 
Their  tops  fliould  not  be  left  more  than 
one  inch  above  the  ground.    When  they 

'  begin  to  pufli  out  their  buds  in  the  fpring, 
a.  careful  perfon  fhould  be  made  to  go 
along  each  row,  rubbing  off  with  his  thumb 
every  bud  he  fees,  except  one,  which  in 
this  cafe  will  loon  pufli  up  to  be  a  vigorous 
ftem,  without  collateral  fuckers  to  weaken 

'  it.  This  operation,  if  carefully  perform- 
ed, will  not  only  make  much  better  plants 
than  otherwife  could  have  been  obtained, 
but  it  will  fave  a  great  deal  of  expence 
that  mufl  have  been  incurred,  had  it  been 
negle6!ed. 

Nothing  more  is  wanted  but  to  keep 
the  ground  clean  between  the  plants,  and 
to  dig  it  over  between  the  rows,  at  leafl 

N  2  once 
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once  a  year ;  for  the  ground  for  this  plant 
cannot  be  kept  too  rich  and  tender.  If 
juftice  has  been  done  to  it  in  all  relpefts, 
thfi  plants,  in  general,  will  reach  to  about . 
four  feet  in  height  the  firft  fealbn  ;  and  in  , 
two  years  more,  or  .at  the  moft  three, 
they  \y ill  be  large  enough  for  planting  out 
whefe  the  fence  is  meant  to  be. 

Rich  arable  or  meadow  land  is  that  for 
;i^ich  this  fence  is  the^beft  adapted  ;  and 
as  this  plant  requires  to  be  planted  on  the 
flat  furface,  without  any  ditch,  and  can 
never  have  th^  ground  on  which  it  is  to 
grow  too  riclyfc  will  be  advifeable,  in  ge- 
neral, to  pWgh  up  a  narrow  ridge  where 
the  hedges*  are  meant  to  be  planted,  fo 
early  as  to  admit  of  its  being  four  times, 
at  the  leaft,  ploughed,  before  the  time 
for  fowing  of  turnips.  Let  it  be  very 
richly,  dunged,,  and  put  into  turnips,  in 
drills  about  fixteen  inches  apart,  and  pro- 
perly hoed;  after  thefc  are  drawn,  the 
ground  may  be  either  ploughed  or  dug,  and 
harrowed  fmooth/  to  prepare  it  for  being 
planted. 

The  ground  being  thus  prepared,  let 

the 
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the  plants  (which  will  now  be  fi-om  lo 
to  12  feet  high)  and  from  one  inch,  to  an 
inch  and  an  half  diameter  at  the  root)  be 
taken  up  from  the  nurfcry,  and  carefully 
forted,  fo  as  to  be  all  nearly  of  the  fame 
fize,  which  are  to  be  planted  together. 
Let  a  mark  be  then  made  in  the  hiiddle 
of  fhe  ridge,  where  the   centre  of  the 
hedge  is  to  be,  and  ftretch  a  garden  line, 
parallel  to  that,  nine  inches  from  the  cen- 
tre:; then  let  one  man  with  a  fpade  begin 
to  opcii  SL  hote  on  the  outer  fide  of  the 
line,  fuflicient  to  recerve  the  roots  of  one 
plant,, and  let  an  afiiftant  put  the  plant  in- 
to that  hole,  flanting  the  top  of  the  plants 
to  ahr  angle  of  about  45  degrees  to  the 
^  horizon^  But,  inflead  of  laying  thefe  parallel 
to  the  line,  let  them  flant  fo  much  inwards^ 
as  that  every  plant,  at  the  height  of  four 
feet  above  the  furface  of  the  ground,  (hall 
be  right  above  the  centre  of  the  ridge,  and 
proceeding  in  that  manner,  leaving  an 
ioterval  of  about    one    foot,  or   fifteen 
inches,  between  each  plant,  go  round  the 
whole  of  the  inclofure.     When  this  is  fi- 
niihed,  move  the  line  to  the  fame,  diflance 
(nine  inches)  from  the  middle  of  the  ridge, 

N  3  on 
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oi»  th?  op|K>{ite  (ide ;  begin»  sind  proceed  ex*-* 
a^ly  after  the  fame  manner,  to  plant  an- 
other row  of  poplars,  in  a  direftioxi  the  re-^ 
verfe  from  that  of  the  former^  fo  that  if  the 
tops  of  the  one  rovv^  lie  to  the  eaftward^ 
ii>clining  to  the  left  hand  when  you  loo£> 
^eaftwardy  the  tops  o^  the  otbir  ihall  lie 
weftward,  inclining  to  the  right  hand,  if 
you  ftiU  look  eaftward ;  fo  that  the  two* 
rows  ipeet  eagh  other,  at  ,the  height  of, 
four  feet  from  the  ground^  exadlly  above 
the  middle  of  the  ridge..    The  whole  row 
Ijeing.thus.  planted,  let  the  tops  of  both 
rows  be  plaited  thiough  each  other, , fo  as 
to  aflumb.  a  horizontal  pofition,  like  the 
top  qf  a<ail;  and  the  fbnce,  When  Yiew- 
ed   fide  ways,  will .  have  fbmewhat  of  a 
Joienge-Uke  ^ppeacance^  but  not  croffed 
like    the    willo^  fence;   but   widi  this 
difference^     that    the    ftems    are    much 
thicker  ;aftd    ftronger    in    every  reipeft^ 
apd  th^t  they  are  not  .contiguous  to  each 
other,    aad.  cannot    be  wattled  through 
each  other,  u;ikf$  at  the  tpp  only.     This, 
then,  forms  at  the  very  firft  moment  after  it 
is  fini/hed^  a  fort  of  living  railing,  of  no  in- 
confiderftble  ftrength,  which,  even  in  this 
ftate,  will  be  a  tolerafc^ "  fence,  and  which 
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in  the  courie  of  a  few  months^  will  rife  to 
'  iive  or  fix  feet  in  height,  fo  as  to  be  an 
efFeftual  fcreen  againft  the  feverity  of  the 
weather,  and  which  in  the  fpace  of  a  few 
years,  under  judicious  management,  will 
have  acquired  (a  much  ftrength  as  to  be 
nearly  impenetrable  by  animals  of  any 
fort. 

In  this  way  may  be  reared  a  hedge 
that  will  be  a  perfect  defence  againft  all 
the  larger-fized  animals,  nlan  only  ex- 
cepted ;  but^  if  it  be  intended  to  guard 
againft  the  intruiion  of  boys,  or  fmaller 
animals,  the  following  precautions  muft 
be  adopted : 

When  the  hedge  has  been  completed  In 
the  manner  above  defcribed,  let  th^  earth 
at  the  roots  of  the  plants  be  fmoothed, 
and  plant  a  young  fweet-brier  plant  in 
the  opening  left  between  each  two  of  the 
poplars,  fo  that  there  ihall  be  the  fame 
number  of  plants  of  eglantine,  as  of  pop- 
lars ;  but  let  thefe  eglantine  plants  be  put 
about  three  inches  farther  back  than  the 
line  of  poplars,  {o  that  they  may  be  about 
twelve  inches  diftant  the  one  row  from 
(he  other.     Thefe  plants  fhould  be  of  one 

N  4  year 
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year  old,  or  two  at  the  moft,  for  as  it 
grows  very  quickly,  it  will  foon  reach  the 
top  of  the  hedge. 

The  firft  fummer  after  planting,  no- 
thing more  is  neceflary  than  to  keep  the 
bottom  of  the  hedge  free  from  weeds ; 
and  in  the  autumn,  go  over  both  fides, 
cutting  away  with  hedge-lheers,  all  the 
ihoots  that  come  beyond  the  line  of  the 
ribs  of  the  hedge,  as  the  original  Ilems  may 
be  called ;  then  raking  ^hat  rubbifti  back 
from  the  hedge,  cut  over  with  the  point 
of  the  flieers,  every  plant  of  eglantine, 
clofe  by  the  ground,  leaving  the  dead 
ftems  that  are  between  the  ribs  of  the 
hedge,  without  difturbing  them.  Next 
feafon,  the  eglantine  will  fend  out  ftrong 
llioots  from  the  bottom,  which  puftiing 
through  the  dead  branches  of  the  former 
year*s  growth,  will  intermingle  with  them, 
and  fix  them  firmly  in  their  place,  fbme  of 
thefe -ftems  alfo  pufhing  through  among 
the  ribs  outwards.  In  the  autumn,  once 
more,  cut  the  fides  with  the  fheers  as  be- 
fore; and  then,  once  more,  alfo  cut  over 
the  eglantine  at  the  bottom,  as  iq  the  for- 
mer year.     The  matting  of  prickly- brier,. 

in 
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in  the  heart  of  the  hddgc,  will  now  have 
become  very  clofe,  fo  as  nearly  to  fill  up 
the  whole  of  the  internal  cavity  orginally, 
left  between  the  ribs ;  and  the  next  year's 
ihoots  intermingling  with  thefe,  will  ren- 
der it  ftill  clofet.  The  fides  of  the  hedge 
Should  be  clipped  every  year,  and  the  eg- 
lantines cut  over  as  above  defcribed,  until 
the  whole  of  the  bottom  part  of  the  infidc 
of  the  hedge  (hall  become  as  clofe  as  you 
wiih  it  to  be,  fo  as  not  to  fiifFer  a  fowl,  or 
any  animal  of  that  fize,  to  be  able  to  creep 
through  it ;  after  which  time  it  will  be  only 
neceflary  to  cut  the  Jides  of  the  hedge  an- 
nually, fo  as  to  give  it  an  external  coating 
of  living  .eglantine,  which  will  form  a 
fence  the  moft  impenetrable^  as  well  as 
the  moft  beautiful,  that  can  be  conceived. 
To  add  to  the  beauty,  a  few  plants  of 
honey fiickle  may  be  planted  along  the 
hedge,  and  fbme  of  the  frecft  (hooting 
rofes,  particularly  the  white  ro(e,  inter- 
fperfed  through  it,  which  will  thrive 
abundantly. 

The  (hoots  on  the  top  of  the  hedge 
may  be  allowed  to  run  upwards,  till  they 
have  acquired  the  fize  you  wi(h  for^  or 

have 
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have  attained  to  as  great  a  height  as  you 
would  indine;  when  they  may  be  cut  over, 
at  four  feet  from  the  ground,  and  applied 
to  the  purpofcs  you  find  moft  ufeful,  or  fof 
fire*  wood,  of  which  they  will  afford  a  very 
great  quantity.  After  being  thus  cut  over, 
they  will  fead  forth  fhoots,  in  general, 
which  will  reach  to  nearly  five  feet  high  in 
one  feafon,  and  about  the  thicknefs  of  a 
man's  thumb  at  the  under  part.  In  threo 
-  years,  they  will  be  as  thick  as  the  wrift^ 
and  very  tall. 

This  kind  offence,  I  have  a&aally  rear-^ 
ed,  and  I  can  fafely  recommend  it  as  the 
chcapeft,  the  mofl:  quickly  reared,  the 
ftrongelt,  the  moft  beautiful,  the  mofl  du- 
rable, and  in  all  refped?  the  befl  kind  of 
fence  for  rich  knd,  I  hiive  ever  fcen;  and 
I  confider  myfelf  as  fortunate,  in  having 
flumbled  upon  a  thing,  which  for  morfc 
than  forty  years  I  had  confidered  as  a  der 
fideratum  in  agriculture,  that  I  never  hoped 
to  fee  fupplied,  viz.  a  fence  which  for  the 
expence  of  two- pence  the  yard,  at  the  very 
higheft  c^mate,  can  be  made  fo  as  to  be 
nearly  fuificient  as  foon  as  it  is  done  up; 
which  can  be  Jcept  in  complete  repair  ever 

afterwards. 
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afterwards,  without  any  expence  (for  the 
loppings,  in  every  fituation,  will  be  wortlj 
riiore  than  the  expence  of  pruning  them)  s 
and  which  will  far  outlaft  the  greatcft  pe- 
riod of  human  life ;  being  a  complete  de- 
fence, at  the  fame  time^  againft  the  ftrong- 
•ft,  as  well  as  almoft  the  fmalleft  hoxioug 
animals  of  every  fort. 

The   intelligent  reader  will  eafily  per- 
ceive why  the  ribs  were  made  wider  at 

•        •        ' 

the  bottom  than  above ;  for  in  this  way 
alone,  could  the  fides  of  the  hedge  be 
kept  alive  and  dole  the  whole  way  of 
the  bottom. 

■  I  need  not  add,  that,  however  advifeabie 
this  kind  of  fence  may  be  in  rich  lands^ 
It  could  not  be  made  to  thrive  on  a  poor 
(oil,  fo  diat  it  Ihould  never  be  attempted 
)[>n  fuch  land. 

For  the  ufes  of  the  larch-tree  in  fenc- 
ing batren  ground,  the  reader  is  referred 
to  the  Third  Volume  of  thefe  Eflays. 


Of 
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Of  the  btji  Method  of  making  Mill-dami, 
or  PViers,  Headfy  or  Breajls  acrofs  Rivers. 

I  KNOW  of  no  fpecies  of  fence  upon 
which  more  money  is  generaUy  expended, 
than  that  which  forms  the  fubjed  of  tho 
prefent  article ;  for»  though  I  hope  to  be 
able  to  ihow  that  it  piay  be  eaJily  effected, 
yet,  as  k  has  been  hitherto  executed,  it  is 
aot  only  bxpcnQve  on  its  iiril  ere^^n,  but 
U  fo  liable  ever  afterwards  tQ  fuftain 
damage  from  floods,  that  it  is  a,  fource  of 
oei'er- failing  difquietude,  and  endlefs 
fhargc,  to  the  owners  of  fuch  works. 

Hitherto,  it  hjs  been  cuftomary  to  mako 
the  dike  which  forms  the  mill-ditn,  head, 
•  or wier,  which  runs  acrofs  a  river,  univerfally 
of  s  triangjilai  form,  being  wide  at  the  bafe, 
and  growing  gradually   narrowey   towardg 
the  tpp,    where  _  it 
ends  in  a  kind  ot 
point,    as    in    the   . 
margin,  than  which  | 

no   form   can   be  deviled,    that  coulfi    be 

-Weaker,  or  more  liable  to  accidents.     The 

force 
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force  of  running- water,  when  its  velocity  is 
accelerated  by  ^ing  from  a  confiderablc 
height,  upon  bodies  that  oppoie  its  motion, 
becomes  nearly  irre/iilible ;    and,  in  this 
mode  of  conftruding  a  dam,  the  artift  feems 
induftrioufly  to  have  aimed  at  giving  an  ex* 
ample  of  the  power  of  water,  under  theife 
circumftances :  for  no   fboner    does  that 
water  (hoot  over  the  uppermoft  ftones  of 
the  dam,  than  it  precipitates  itfelf  with  vio- 
lence upon  thofe  ftones  on  the  lower  fide 
of  the  inclined  plane,  which  are  made  to 
pfojcd  beyond  the  firft — but  which  ^c  thirs 
made  to   fuftain  the  whole  force  of  that 
concuffion.     From  one  ftone  it  proceeds  to 
another,  and  another,  ftill  acquiring  addi- 
tional velocity,  till  it  reach  the  bottom  di 
the  inclined  plane ;  and,  if  the  height  be 
confiderable,  it  is  eafy  to  fee  that  the  force 
of  the  water,  before  it  reaches  the  bottom, 
muft  have  become  fuch,  as  to  be  capable  of 
difplacing  the  largeft  ftones  that  the  pow^r 
of  man  can  place  in  that  pofition*. 

*  The  water  too,  which  ruQies  through  between  t^e 
crannies  of  the  ftones  every  where,  efpecially  where  the 
mound  is  of  confiderable  height,  is  fo  powerful,  as  to 
difplace  the  materials  in  every  part,  and  greatly  accelerate 
the  ruin* 

Thu« 
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Thus  it  has  happened,  and  ever  mufl 
continue  to  be  the  cafe,  that  every  weir 
which  is  conftru(fted  on  this  principle  of 
rough  unhcwcn  ftone,  is,  from  time  to 
time,  liable  to  be  fwept  entirely  away,  Co 
as  to  lay  the  machinery  wafte  until  it  be 
again  ttbuih  ;  which  frequently  happens  at 
that  fcafon  of  the  year,  when  fuch  opera- 
tions are  the  moft  trout^lefome  and  expen« 
five. 

The  frequent  recurrence  of  fuch  acci- 
dents has  induced  ibme  owners  of  ma- 
chinery to  ereft  their  weirs  ill  a  very 
expenfive  manner  at  firft,  by  building  the 
whole  triangle  of  hewn  ftone,  the  furfacc 
of  which  is  fo  fmooth,  as  to  fuffer  the  water 
to  glide  over  it,  without  being  able  to  inli- 
nuate  itfelf  fo  readily  between  the  crannies 
as  in  the  former  cafe.  Much  good  like- 
wife,  fome  are  inclined  to  think,  may  be 
derived  from  giving-the  furface  of  the  weir 
a  particular  form  of  curvature,  which  I  do 
not  think  neceflary  here  to  dwell  upcm. 
This  is,  indeed,  found  to  give  it  fome  addi- 
tional fccurity;  but,  unlefs  the  whole  be 
batted  together  with  bats  of  iron,  it  is  ftill 
found  to  be   infecuf^;    and  the  expence, 

where 
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where  fuch  batting  is  attempted,  is  fuch  as 
to  prevent  it  from  being  carried  into  efFcdt, 
unlcfs  under  very  particular  circumftances. 

Fortunately,  however,  for  thofe  who 
have  works  of  this  kind  to  accomplifh,  by 
adopting  a  more  judicious  mode  of  con- 
ftruftion,  they  may  rear  a  dam  that  will  be 
equally  ftrong  with  the  inclined  plane,  when 
made  of  hewn  Jioncy  or  even  when  batted 
with  irony  at  an  expence  not  greater,  at 
leaft,  than  would  have  reared  one,  of  the 
rudeft  conftruftion,  of  common  ftones. 

The  reader,  from  what  has  been  already 
faid,  will  eafily  perceive,  that  the  chief  cir- 
cumftances whicjh  are  wanted  to  give 
inability  to  the  dam,  are,  to  remove  the 
ftones  out  of  the  way  of  the  falling  water, 
fo  as  to  free  them  from  running  a  rifk  of 
being  difplaced  by  it  in  its  fall,  and  to  pre- 
vent the  water  from  being  forced  violently 
through  the  crevices  of  the  mound  towards 
the  bottom ;  he  will  alfo  perceive,  that  the 
firft  part  will  be  eafily  efFefted,  merely  by 
making  that  fide  of  the  breaft  which  looks 
towards  the  lower  part  of  the  river,  a  per- 
pendicular wall,  inftead  of  an  inclined  plane 
— for  in  this  cafe  tip  water,  when  it  is 

forced 


ON  MILL-DAMS,  OR  WEIRS, 

forced  oyer  the  top  of  the  dam,  with  the. 
velocity  it  neceflarily  acquires  v/hen  in  a 
flood,  will  (hoot  over  clear,  without  touch-. 
mg  any  part,  of  the  perpendicular  wall, 
cxadly  in  the  fame  mannei*  as  it  ftioots  over* 
^  perpendicular  rock,  in  a  natural  cafcade. 
This  is  fo  obvious,  as  to  need  only  to  be 
{lated,  in  order  to  be  recognized  as  unex- 
ceptionably  juft,  by  every  perfon  who  fhall 
bcftow  a  (ingle  thought  upon  the  fubjeft. 
It  is  indeed  fo  obvious,  that  it  muft  excite 
ibroe  degree  of  wonder,  it  fhould  not 
have  been  long  ago  carried  into  univerfal 
praftic.c. 

.  It  i$  not,  however,  a  njatter  of  great  dif- 
ficulty to  account  for  the  manner  in  which 
snankind  have  been  led  into  a  general  per- 
fuafion,  not  only  of  the  uit7i/y  of  the  trian- 
gular form  of  a  double  inclined  plane,  but 
even  of  the  necejjity  of  it,  for  giving  ftrength 
to  the  dam  dike.  It  is  very  obvious,  that 
if  a  ftrong  force  were  applied  to  one  fide  of 
a  perpendicular  wall,  tending  to  pufh  it 
over,  that  wall  would  receive  a  great  addi^ 
tional  fupport,  were  a  ftrong  beam  of  wood 
placed  in  a  diagonal  dire<flion  upon  the  fide 
pf  the  wall,  oppofim^to  that  to  which  the 

prefiTurc 


ACROSS    KlVEllS*,.     193 

*  ttreflure  was  applied — it  is  exaftly  upOQithia 
prineiple  that  the  buttreis'  of  ftone^,'  tlius 
applied,  Has  bean  fuppofed. .  to  ftfengtheil 
the  dam  'dike — for  as  the  Water,  flowing 
forward,  apparently  tends  to  force  the  wall 
forward  along  with  it,  tliq  buttrefs  feemcd 
to  be  neceflary,  to  enable  it  to  bear  that 
prefliire,  without  being  carrie(i^.away  along 

.    with  it. '  .      , 

But  here  it  deferves  td  be  remarked,  that 

there  is  a  great  fallacy  in  this  moHe  of  rea- 

foning,  as  applied  to  this  cafe.  The  ftrengdi 

bf  a  wall  for  refifting  the  force  of  waiter, 

depends  chiefly  upon  the  abfolute  weight  of 

the  materials  of  which '  it  confifts ;  and  if 

thefe  materials  are  of  fuch  a  form  as  to 

make  the  water  prefs   perpendicularly  on 

any  part  of  it,   the  very  weight  of  that 

'water,   if  the  materials  refifl  the  entrance 

of  water,  will  add  fomething  to  its  folidity* 

Now,  as  there  is  nothing  to  prevent  you 

from   adding  as   much   thicknefs ,  to   the 

wall,  as  the  circumftances  of  the  cafe  fhall 
'  ■      «  •        .  '  ■ 

render  neceflary,   the  buttrefs  ,on  the  under 

fide  may  be  removed,  without  the  fmalleft 

danger  of  rendering  it  weaker  in  any  re- 

jTpeift;— and,  for  the  rtafons  already  given, 

:it  ought  moft  certainly  to  be  removed." 

O  There 
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There  i^  not^  howew,  the  &me  res- 
ion  for  removing  the  flope  on  the  upper 
fide  of  die  wall ;  on  the  contrary,  the  far« 
iher  it  is  filled  up  aboye  the  breaft,  and 
the  more  gradually  it  (helves   downward 

there,  the  firmer  it  will  be:  for,  as  the 

* 

water  prefles  vjrith  a  force  exaiMy  propor- 
tioned to  its  perpendicular  depth,  if  the 
mound  be  broad  enough,  at  the  bottom, 
where  the  preflbre  is,  of  necefiity,  greatefK 
there  is  no  necefiity  of  having  it  broad  at  the 
top,  where  that  pre^ure  is  dimini(hed  al«- 
moik  to  nothing*  The  eafinefs  of  the  Hope* 
too,  is  well  adapted  for  preventing  the  cur- 
rent from  jflriking  with  great  force  upon  it ; 
or  other  objefts  which  may  be  forced 
down,  with  the  ftream,  from  laying  violent 
hold, of  it,  ami  tearing  it  forcibly  afondcr. 
Nor  is  it  a  matter  of  great  difficulty  to 
make  fuch  a  taound ;  for^  as^  the  water 
above  the  dam  is  nearfy  Itagnant^  any  kind 
of  loofe  ftones,  or  gravel,  or  other  rubbifll 
that  is  not  foluble  in  water,  will  be  in  /UO 
danger  of  be|ng  diTplaced  by  the  flreamr 
but  will  lie  there  undifturbed^  if  they  be 
throwi^  in  awy-how,' at  randonu 

Thefe  principles  being  thus  explained, 

.         I  (hall 
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t  fHall  fubjoin  a  few  brief  ^bra^Hoas  foe 

conftruding^  bulwarks,  of  this  {(M»  wbiclv 

'  if  carefully  tdyeited  to»  will  iekjom  &il  to 

fgJLVc  fatisfadiofi  to  thoik  who  ihaD,  adopt 

niciii* 

* 

.It  neexis  fcarcely  be  obferved^  that  ia 
buHding  this  kind  gi  wall^  as  in  every  of§J9£ 
wall  whatever*  tt  is  a/eceiTary  to  dig^  tUI  & 
£rm  focmdatkin  be  6mndL — ^Rock  it  tbd 
beil:,  where  it  can  be  reached^  for  obvi^iMI 
reafons*.  Where  the  bottom  is  qoly  |^ 
relt  &  wide  treocK  fhoiijd  be  made*  fot  a 
tendderable  deptb»  which;  ought  to^  b<«  af 
kaft»  fix  or  eight  feef  in  width.  All  the 
rabbifh  that,  comes  from;  thi^  treoch:  (hould 
be  thrown  to  the  upper  fide  of  the  dv»m 
The  wall  fluMild  thea  be  buik,  two^  thtet^ 
or  four  fxset  in  thkknefst  aa  circumftanc^ 
fliaii  indicate  I  tfa^  higher  the  dam,  tho 
thicker,  always,  (houH  the  wall  be»  Buf 
&wtia£bs  occur,  in  which  more  than  two 
or  three  feet  are  abfolutely  necefiary.  Thf 
ttoncB  ia  this  wall  fhould  be  bedded  with 
as  great  care  as  poffible*  ^thout  ai^  m^rr 
tar»  or  with  tarraa  at  the  bottom*  efpeei^^ 
if  any  mortaf  be  u&d,  and  as  few  littkpiaf» 
Atags  be  put  in  amos^  ihem  as  may  be; 

Oz  And, 


ig6  ON  MILL-^DAMS,  OR  WEIRS, . 

And,  as  it  is  of  great  cbnfequence  for  pre-, 
venting  the  wafte  of  water,  but  ftill  more, 
for  rendering  the  wall  firm  and  durable,  \ 
that  no  water  fhould  leak  through  the 
dam,  the  opening  that  is  left  on  the  upper- 
fide  of' the  wall  (which,  in  no  cafe,  fliould 
be  lefslthan  three  feet,  and,  'where  the 
mound  is  high,  five  or  fix  feet  will  be  bet- 
ter) fhould  be  rammed  full  of  clay,  regu- 
larly as  the  wall  rifes  upwards.  When  the 
Wall  reaches  near  to  the  height  that  is  re- 
^uired#  it  ought  to  be'  brotfght  ito  a  true 
level  icrofs  the  river,  its  whole  length,  and 
upon  the  -top  (hould  be  laid  a  coping  of 
fiat  ftoiies  of  as  large  a  breadth  as  they 
can  b6  got,  and  neatly  cut,  and  clofely 
}dined  in  every'part  (^hcre  this  cannot  be 
hadi  or  wh^re  it  is  required  to  project 
very*  far,  planks  of  oak-wood  may  be 
adapted  in  its  ftead).  This  coping  of  flat 
ft6nej  fhould  projed  over  the  perpendrcu* 
tar -wall,  on  the  under  fide,  as  far  as  the 
nature  of  the  materials  will  allow  ;  and 
on  the  other  fide,  it  ought  to  extend  as. 
&r  as  the  length  of  the  floAes^lI  permit, be/ 
ing  fo  laid  as^  to  ftope  downwards,  towards 
Ae  lipper  part  of  th©  riyer^  in  fuch  a  n^n* 

^  net 
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ner  as  that  the  dipping  edge  of  thefe> 
Yloncs  ihould  be  from  fix  to  twelve 
^^inchds  (according  to  their  length)  lower* 
than  the  edge  which  projefts  over  the  wall.* 
Thefe  ftones  in  the  dipping  lip  ought  to 
^eft  upon  the  bed  of  rammed  clay,  which 
ihould  rife  higher  than  their  lower  lip, 
and  overlap  it  in  part,  and  if  the  flat  flones 
cannot  be  made  to  join  {6  clofe  as  to  be 
water-tight — fome  clay  ought  to  be  laid 
below  them,  fo  as  to  prevent  the  water  from 
finking  down  through  the  wall,  which  is 
dways  attended  with  danger.  Small  ftones 
may  fafely  be  rammed  into  that  clay,  and 
it  ought  to  be  covered  with  gravel,  which 
(hould  rif^  nearly,  but  not  quite  fo  high  as 
the  projeding  lip  of  the  coping  of  the 
wall.  Stones,  rubbifh,  or  gravel  fliould  be 
then  tumbled  down  carelefsly  into  the  bed 
of  the  river  above  the  dam,  fo  as  to  fill  it 
up,  as  far  as  can  be  done  at  a  mode- 
rate expence,  making  it  to  flielve  gra- 
dually downwards  from  the  dike  into  the 
water ;  and  it  will  be  advifeable^  where 
conveniency  permits,  to  have  the  whole 
of  this  bed  to  be  puddled,  fo  as  to  make 
it    carry  the   water  through   it    without 

O  3  finking. 
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finking.     The  figure  annexed  reprefeats  s 
»ie£tioa 

whole 
when 
finifli. 

ed.  in  vhich  A  is  the  wall }  B  the  bed  oiF 
chy,  intermixed  vritki  flones  rammed  firm  ; 
C  dK  coping  }  D  the  loofe  Hones  and  gra- 
vel covcriBg  the  whole,  and  extending  for- 
ward in  the  fotm  of  ^n  inclined  plane  be- 
neath the  furiace  of  the  waier  in  the  dam. 

By  infpefting  this  figure^  th^  ufe  of  the 
jjpojefting  Up  of  die  coping  will  be  appa- 
rent. It  ierveB  to  throw  the  water  cleac 
cffer,  ib  as  to  make  it  fall  at  foine  diftanc«  . 
fiom  the  bottpm  of  the  wall.  This  diA 
tance  will  be  greater  when  the  river  i«  in 
flood  than  at  other  times  -,  of  courfe,  it  vi3\ 
have  a  tendency  to  vnake  a  cayity  in  the  be^ 
pf  gravel  at  fome  feet  diibwice  from  the 
wall,  fo.as  to  be  in  no  danger  of  undenmnr 
ihg  it.  But  fhould  any  danger  of  this  fott 
t»e  apprehended,  a  row  of  flat  iloncs  (or,  for 
want  of  thele,  a  plank  of  oa^)  placed  along 
Idle  boClom  of  the  wall,  leaning  towaids  it 
ft  top — «nd  Hoping  fpme  incjies  from  \% 
l)clow, 
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i)ek>W9  die  under  part  of  theTe  ftones  being 
funk  as  deep  atleaft  a$  the  foundation  of 
the  wall,  and  then  covered  up  \^idi  graved 
will  eiFe6lually  fecure  it«  Though  t^is  is 
lather  .a  fuperiluous  precaution. 

I  beg  leave  here  to  repeat^  thatgreaf 
care  be  taken  to  oiake  the  wall,  through  its 
whole  lengthy  as  tnie  a  level  as  poi&ble,  that 
the  iheet  of  water  may  be  ipread  over  th^ 
whole  of  an  equal  thicknefs^  during  the 

floods*   which  will  tend  to  oioderate  its 

• 

force  very  much.  I  need  fcarcely  add*  thaf 
in  laying  out  the  direi^on  of  the  walU  it 
ihould  never  be  fufiered  to  come  ib  near  a 
rock  in  front  of  it  as  to  endanger  a  pow- 
erful  eddy  being  thrown  back,  upon  the 
wall  to  endanger  it — ^this  being  obvioiK  to 
every  coniiderate  perfon#  Where  the  head 
is  thus  made  perfectly  level  and  fmoothj  it 
will  often  happen  that  the  flream  of  water 
which  flows  over  it  for  the  greateil  part  of 
the  year,  will  be  fo  thin  as  not  to  prevent 
the  growth  of  aquatic  graflfes  near  the  top, 
which  ought  not  to  be  difcouraged — ^for 
which  reaibn  a  little  mould  among  the  fur« 
face  gravel  (which  ought  ^ways  to  be 
imall)  will  do  no  harm. 

O  4  I  am 
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ft  V 

t 

I  am  aware  of  one  objcdioh  to  the  mod^ 
of  making  dams  here  propofed  (which,  in- 
deed,  afFefts  all  the  other  contrivances  in 
this  Volume)  viz.  that  it  is  fp  (imple,  andto 
little  expenfive^  as  not  to  be  calculated  t6 
(!atch  the  attention  of  men,  like  thofe  vaft 
projeds  which  have  the  graffd  and  wtf»- 
flerful  to  recommend  them.  It  propofes 
only  to  benefit  thofe  who  are  attentive  to 
their  own  iatereft  and  a  judicious  econo- 
my.  A  time  may  come,  however  diftant, 
in  which  thefc  may  be  deemed  obje^s  of 
great  national  iipportance. 

It  will  alfo  be  objefted,  that  the  ftones 
will  be  in  danger  of  being  fucked  out  of  the 
wall,  fo  as  to  undermine  it,  and  make  it 
tumble  down;  this  being  an  accident  to 
y^hich  breafts  on  the  modes  of  conftrudlion 
now  in  ufe  are  extremely  liable.     It  be- 
comes,  therefore,  neceflary  that  the  reader 
flibuld  be  here  direded  to  attend  to  the  cir- 
cumftanccs  which  have  been  here  adopted 
with  a  view  to  obviate  this  evil,  that  the 
ftrufture  may  be  fo  carefully  eretled  as  to  be 
in  no  danger  of  being  deficient  in  thefe  re- 
^^s,  fo  as  to  render  the  work  of  no  value. 
In  f  Jic  firft  place,  you  will  pleafe  to  ad- 
vert 


r 


} 

I 


ACROSS   RIVERS.        ioh 

Vert  to  the  bed  of  clay,  rammed  in  upon  the 
upper  fide  of  tht   breaft ;  care  fhould  be 
taken  that  the  foundation  of  this  clay-  bed 
be  dug  fo  deep  as  to  reach  the  foHd  hot- 
torn^— and  that  the  clay  tAere  be  very  care- 
fully rammed  down,  fo  as  to  leave  no  paf^ 
fagc  for  the  water  at  that  place,  or  any- 
where elfe ;  for  if  water  fhould  force  its 
way  through  any  fmall  crannies  towards 
the  bottom,  efpecially  where  the  breaft  is 
of  great  height,  it  will  force  its  'way  with  fo 
much   impetuofity  as  foon  to  widen  the 
breach,  and  carry  every  thing  before  it.— 
Jt  is  chiefly  becaufe  of  the  negledting  this 
precaution,  that  breafts  for  water  are  in  gene- 
ral fo  unftable.  With  a  view  to  give  mounds 
of  this  kind  ftability,  it  is  ufual  to  throw  in 
a  great  quantity  of  large  ftones  in  the  place  ' 
that  is  here  occupied  by  the  clay,    than 
which  nothing  could  be  more  injudicious--r- 
for  the  Water  always  finds  an  cafy  paflage 
among   thefe  ftones — and  infallibly  muft 
Juci  out,  as  it  is  technically  called,  the  lower 
part  of  the  mound. — This  is  the  unobferved 
fraufe  of  the  fucking  out  of  walls,  as  it  is  call- 
ed, which    has    been  commonly  afcribed 
to  the .  eddy  from  below,— Wp  fliall  foon 

have 
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hzft  occafion  to  take  notice  of  other  hcnc^ 

■ 

fits  that  are  to  be  derived  from  this  bed  of 

la  the  /econd  place^  the  leveloefs  of  the 
top  of  the  breai):  is  of  great  confequence  fpr 
giving  flabiltty  to  the  work ;  for  by  this 
means  the  iheet  of  water«  by  being  extended 
equally  to  a  great  length,  is  extremely  thin 
in  every  part^  and,  confequently^  its  force  i$ 
ftfoch  lefs  coniiderable  than  when  it  %$ 
deeper  in  one  place  than  in  another  i  where 
powerful  ilreams  are  formed,  which  dig  out 
pits  bclow^  that  are  extremely  troubkfom^ 
and  dangerous.  This  circumftanc^  ought 
therefore  to  be  atteiided  to  with  great 
car^. — For  the  fame  reafon,  the  longer  the 
bread  is,  the  fafer  it  will  be,  where  this  csr- 
cumfbmce  is  adverted  to* 

Thirdly,  the  coping  at  top  ought  to  pro* 
jcQt  as  far  over  the  wall  as  poflible,  and  to  be 
cut  quite  even  in  the  edge.— By  this  means, 
the  water  is  made  to  (hoot  clear  over  the 
breail  fo  as  never  to  touch  it,  and  i^s  of  an 
equal  thicknefs  in  every  part.  This  is  a  con* 
trivance  that  has  never  yet,  that  I  have  - 
ieen,  been  introduced  into  practice,  and  from 
the  want  of  it,  much  mifchief  is  produced,-^- 

For, 
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Por^  where  this  is  wautiogt  die  wtter  in  its 
£iU  ftrikihg  on  one  ftobe  aftpr  another,  vrith 
ibe  afx:e!kcEted  veiocity  it  acquirer  in  its 
db&ent,  ibon  infinuates  itfelf  ampng  the 
feamfrF-focks  out  the  imaler  ftonest  and 
thu£  throws  down  die  whole  fsd^riCf^-^Tht 
cauie  being  thus  removed|  the  cffc€t,  of 
<x>urfe9  will  not  be  feH- 

Fourthly,  in  consequence  of  the  (hoot  that 
the  water  acquires,  the  place  where  it  falls 
fit  the  bottom  will  vary  with  the  force  of 
the  current, — When  the  ftnsam  is  low,  the 
water  will  &11  almoft  perpendicularly  down : 
when  higher,  it  will  fhopt  over  to  a  greato: 
diftance  ;  and  when  it  is  in  a  flood  it  w9i 
force  itfclf  over  to  a  ftill  greater  diftance.— 
But  when  the  water  falls  down  perpendi* 
l^ularly,  it  has  fo  little  force  as  not  to  be 
jible  to  derange  any  thing — ^whcn  higher,  it 
acquires  more  force,  and  pufhes  more  for- 
ward— ^nd  when  in  a  high  flood,  it  pufhes 
forward  with  the  greateft  impetuofity,  and 
faUs  at^  a  difbnce  fl'om  the  breafl  propor- 
tioned to  the  quantify  <^the  water>  and  the 
}iei|;ht  of  the  fall. — It  is,  of  courfe,  at  the 
place  it  now  reaches,  that  it  digs  the  deep- 
p^  pit,-— H^pe,  then,  it  would  follow,  thit 

ihould 
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ihoidd  the  water,  when  it  fhoats  over  the 
head,  alight  upon  a  bed  of  gravel,  it  would 
work  jfor  itielf  a  pit,  not  clofe  by  the  wall, 
but  at  ibme  diflance  from  it ;  and  that  di(^ 
Cance  would  be  the  greater,  the  higher 
the  head  from  whence  the  water  falls,  fe 
'fls  to  form  the  bottom  of  the  pool,  (helving 
upward,  to  the  wall,  as  in  the  figure  ;-^ 
thus  the  foundation  of  the  wall  would  be 
in  no  danger  of  being  undermined. 

But  fhould  any  danger  of  that  kind  be 
apprehended,  where  the  fall  is  great,  and 
the  bottom  foft  (a  bed  of  clay,  for  ex^ 
ample)  it  may  be  advifeable  rather  to 
♦prepare  a  proper  bafon  for  the. Water,  than 
to  leave  it  for  nature  to  form  one  for 
herfeif.  With  that  view,  let  the  bottom 
be  fcooped  out,  as  in  the  figure,  fo  as  to 
make  a  deep  pool,  into  which  the  cafcad^ 
may  fail.  The  depth  of  this  bafon  may 
be  augntf  ntcd,  by  raifing  a  kind  of  bank  of 
gravel  or  loofe  ftoncs  before  it.  In  this  way 
all  danger  of  undermining  the  foundation  will 
be  avoided  i  the  force  ot  the  fall  being  broken 
.  by  the  water,  before  it  reaches  the  bottpn:. 
If  the  bottpm  be  very  foft,  a  little  gravel 
may  be  thrown  into  it,  to  defend  it ;  no 

'kind 
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kind  of  fhoeing,  where  the  pdol  is  *  deep 
enough,  can  be  required. 

There  is  only  one  cafe  I  Jcnow  of,  where; 
the  wall  runs  a  rifk  of  being-  hurt  by  the 
water,  after  it  has  made  its  (h6ot^  viz^  When 
^he  failing  ftreatft-  ftrikes  upon  4  (belying 
rock  which  inclines  towards  the, wall,  fo  zi 
to  drive  an  eddy  back  upon  it>  or  make  it 
wheel  rpund  in  in  irregulai:  kind  of  cur-J 
rent.  '  The  eafieft  cure  in  this  cafe,  will 
be  to  dig  o\xt  thel  ^ock  where  it  is  fb  cir- 
cumftanced, '  i^nd  to  form  a  deep  pool  in  its 
place — the  materials  taken  away  can  always 
be  ufefuUy  cfmplpyed  in  making'  the  Jl^ad^ 
But  "if,  after  all,  any  danger  (hould  be  ap- 
prehended, from  any  kind  of  eddy  below 
fucking  out  the  ftones,  that  may  be  very 
cafily  and  effedually  prevented,  by  laying  a 
few  planks  of  oak  along  the  whole  length 
of  the  lower  part  of  the  wall,  on  whofe 
fmooth  (urface  the  watf r  can  take  no  hold, 
and  behind  which  tlie  ftones  will  be  effec- 
tually fecifred.  '-  I  need  hardly  obferve, 
that  where  any  thing  of  this  fort  is  intended^ 
tare  (hould  be  taken  to  put  fome  knots  of 
'oak  mto  the  wMl,  at  proper  places,  when  it 
is  built, 'for  the  purpofo  of  fccuring  thefe 

planks. 

'  Neither 
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Neither  is  it  neccflary  for  me  to  enl*fg# 
upon  the  neceflity  of  augmentmg  the  thicks 
ads  of  the  bread  walU  where  that  isi 
required  to  be  made  of  an  latnuiual  height*-** 
diat  being  a  thing  fo  ietf^evident^  as  Co  be 
onderilood  t^  every  ordinary  mechanio 
It  may  not,  however,  be  improper  to  re- 
mark, that  a  wall  which  is  ftrong  enough 
fio  fupport  the  £ime  quantity  of  loofe  mate« 
riak  as  th^  mound  confifts  c^,  that  lies  on 
one  fide  of  it,  is  all  that  is  required.  This 
is  neceffitry — but  no  perfon  of  ibund  judg-> 
ment  wiU  choofe  to  go  to  the  very  limits 
of  poiBbiltty  in  a  cafe  (^  tlw  £>rt~^it  is 
always  fafefl  to  trr  onihe  fide  of  excefs,  fb 
ihat  the  wall  fhouM  be  made  fo  ilrong  as  to 
remove  aH  doubt. 


On  the  Means  of  preventing  the  Sea  from 
making  Encroachments  on  the  Land. 

WnjiRAvsiR  water  is  in  aiQltion,  it  is 
perpetually  producing  changes  on  the  fuf « 
&ce  of  this  gk>be»  wbich  at  times  prove 
highly  beneficial  to  individuals;  but  mors 
freqiiently  hurtful,  feeing  the  ravages  pro- 
duced 


AGAINST  TUB  SEA^         #07 

duced  by  that  element,  which)  when 
dire6tly  oppofed,  is  found  to  be  often  Here- 
iSftible,  are  iKghtfuHy  deftrudiva.  In  tho 
preceding  pages^  Ibme  dirediona^^ich  have 
never  been  fbuml  te-fail  in  anjF  one  inftacc 
where  th^  !have  been  followed^  have 
been  giTen,;  for  fecHring  the  banks  of  rhen 
from  the  devaftations  by  running  waters^ 
I  now  prdpoie  to  add  9  few  hints  concerning 
the  moft  efikacbns  means  of  fetting  bounds 
to  the  raging  ftiry  of  the  ocean. 

The  principle'  upon  which  the  force  of 
water  can  be  efFe£fcualIy  refifte^,  i^  precifdy 
the  fame  in  all  cafes :  fo  that,  in  AriSt 
propriety,  little  can  be  added  to  what  has 
been  already  (aid,  farther  than  to  fliow  in 
what  manner  the  fame  principle  can  be  fb 
managed,  as  to  apply,  with  the  beil  effc&, 
to  the  different  cafes,  as  they  ihall  occur« 

That  water,  when  flrongly  agitated,  can 
befl  be  refifled  by  gently  yielding  to  its  in- 
fluence, and  not  direftly  by  oppofing  its 
impulfe,  id  a  truth  that  cannot  be  -  denied, 
and  never  ought  to  be  lofl  fight  of  in  eveiy 
operation,  in  which  that  powerful  agent  is 
concerned.  lYi  conformity  with  this  prin- 
ciple, it  is^  found,  that  where  the  fea^beaeh 
C  i^ 


toa         ON   FENCING    • 

18  low,  the  land  is  rather,  ingeneraljr  jttl^ 
crotcbing  on  the  fca  than  the  reverfc— - 
but  wherever  the  fliore  is  deep,  the  fca  is 
making  encroachments  upon  the  land, 
which  are  more  or  lei^  confiderable,  ac-* 
cording,  to  circumftances.  Where  rocks 
oppofe  an  impenetrable  barrier,  they  are  lit-' 
tie  altered  for  ages ;  for,  although  immeAfe 
mafles  of  rock  are  fometimes  overturned  by 
the  raging  fury  of  the  ocean,  the  progrefi 
it  makes  in  fuch  cafes  is  &>  (low,  as  fcarcely 
to  be  perceptible  3  but  wherever  the  lea 
approaches  a  perpendicular  cliiF  of  clay,  or 
penetrable  mould,  it  encroaches  with  hafty 
ftrides ;  and  fometimes  carries  off  whole 
fields  of  good  land,  by  the  devouring  fweep 
©f  one  furious  tide. 

To  guard  again  ft  this  evil,  fcveral  coor 
trivances  have  been  adopted,  moft  of  which 
have  been  fo  expenfive  and  inefficacious,  as 
to  compel  thofe  who  are  fufferers  by  this 
misfortune,  to  be  often  obliged  to  remain 
ina^ive  fpe<^ators  of  the  ravages  to  which 
they  are  inceilantly  expofed.  The  general 
mode  that  has  hitherto  been  atteimpted  to 
Hop  the  progrefs  of  this  evil  is,  to  ered  a 
ftrong  bulwark  of  large  ftones  in  front  of  the 

bank. 
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i'ank,  piling  thefe  rtones  abbve  ohfe  anotlher 
as  carefully  aS  poffible,  fo  as  that  the  front 
tfxpofed  to  the  fea,  ilopes  gradually  back- 
ward towards  the  barik  above,  to  which  it 
fihally  joins,  at  fuch  a  heigh^  above  the  fea 
a  the  undertakers  are  ible'  of  ^Villinjg  to 
make  it. 

Every  bulwark  of  this  kind  is  liable  to 
be  deftroyed  by  one  or  other  of  the  follovs^- 
ing  circumftances,  all  of  which,  on  fomc 
occafidns,  co-operate,  fo  as  to  get  it  thrown 
down,  nearly  in  as  fhoft  a  time  as  vsr^s  re- 
quired to  rear  it  up  :  i  ft.  If  an  individual 
has  only  a  (hare  in  the  property  of  fuch  a 
bank,  and  thofe  on  either  fide  of  hini 
negleft  to  fortify  their  property,  the  fea, 
rdaking  .  encroachments  at  either  end, 
leaves  his  ^bulwark  tbere  cxpofcd  to  the 
fury  of  the  elements,  fb  as  to  ftand  in  need' 
of  perpetual  repairs ;  or,  2d,  Although  this 
evil  fhould  be  avoided,  the  fea,  when  furi- 
dufly  inipelUd  by  a  ftorm,  is  forced  up  the 
ittcHned  plane  with  great  fury,  and,  when 
the  wav6  falls  back,  the  body  of  water  that 
had  been  forced  up,  rufhes  back  again 
over  the  ften^S  of  the  inclined  plane,with  ftill 
greater  force,  like  a  cafcade,  fo  as  forcibly 
to  tear  the  ilones'out  of  their  places,  exadlly 
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in  the  fame  manner  that  the  ftones  of  a 
xnili-dam,  of  the  ufual  conftruftion,  are  dif- 
placed ;  or,  /a/i/y,  the  water,  in  its  return, 
infinuates  itfelf  between  the  ftones  and  the 
bank  at  the  top,  where  the  ftones  join  to 
the  earth,  and  there  fcoops  out  the  earth, 
fo  as  to  leave  the  ftones  defencelefs  from 
behind,  and  thus  expofed  to  be   tumbled, 
headlong  down,  by  the  force  of  the  caf-- 
cade,  occafioned  by  the  revullion  of  the 
tide.     Nor  is  it  poffible  that  this  evil  fliould 
ever  be  obviated,   unlefs  the  inclined  plane  . 
of  ftones  ftiould  be  carried   to  a  greater 
height  than  the  water  can  ever  be  forced 
to  rife,  by  the  accumulated  force  of  a  high 
tide,  impelled  by  a  ftorm ;  a  thing  that,  if 
it  could  be  accomplifhed  by  human  power, 
would   fruftrate    its    own    aim — for    the 
cafcade   would    thus    become    fo    much 
lengthened,  as  to  give  the  reVulfing  tide  an. 
irrefiftible  power  over  the  ftones  toward 
the  bottom,    that  muft   tear   them   from 
their  places  in   a  (hort  time,   and  fcatter. 
them  about  like  pebbles  on  the  fea  (hore. 
Thus  would  reafon  decide  on  the  probable 
confequences  of  attempting  to  fecure  pro- 
perty, by  ijieans  of  fuch  bulwarks;  and  cxy' 
perience  has  fatally  confirmed  the  juftnefs 
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of  itt  by  the  example  of  numberlefs  indi- 
viduals .  who  have  had  the  misfortune  to 
attenipt  it. 

Wherever  a  cure  is  prafticable,  it  muft 
be  efFedted  by  a  procedure,  in  almoft  every 
refpedl,  the  reverfe  of  the  above*  Large 
Hones,  inftead  of  being  gathered  together 
there,  muft  be  carefully  removed  from  the 
beach ;  for  wherever  a  large  ftone  is  fuf- 
fered  to  remain  near  the  fea-{hore,  between 
wet  and  dry,  as  it  may  be  called,  it  in- 
fallibly produces  a  whirling  eddy^  which 
prevents  the  fand  and  gravel  from  ever  at- 
taining that  fmpothnefs  of  furface  which , 
alone  can  mitigate  the  fury  of  the  waves^ 
and  prevent  them  from  fcooping  out  the 
earth  near  the  fea-fhore.  Thus  it  happens, 
that  wherever  many  large  ftones  are  per- 
mitted to  remain  near  th^  fhore,  the  fand 
,*  '  •  • 

and  fmall  gravel,  inflead  of  being  fuffered 
there  to  reniain  till  it  be  accumulated  into 
a  folid  bed,  that  gradually  rifes  above  the^ 
level  of  the  fea,  is  whirled  about  by  an  un- 
interrupted  agitation,  among  the  ftones, 
till  it,  at  lafl:,  makes  its  efcape  from  among 
them,  and  is  fuffered  to  remain  at  reft,  on 
fome  lefs  perturbed  part  of  the  fhore,  and 
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there  to  form  a  bulwark  to  protefl:  that 
place  from  farther  encroachments ;  where- 
as, that  part  of  the  fhore  where  the  great 
jftones  ard  fuffered  to  reniain,  muft  conti- 
niae  nearly  at  the  fame  depth,  forages,  ahd^ 
iofTer  the  defencelefs  coaft,  behind  it,  to'  be 
infallibly  expofed  to  the  encroachments  of 
the  fea,  until  that  nuifance  (hall  firft  be 
removed.  By  adverting  to  this  circum- 
ftahce,  and  carefully  attending  to  the  na- 
tural operations  of  the  fea,  in  cafes  of  this 
fbrt,  we  fhall  be  enabled  gradually  ta  per- 
ceive by  what  fteps  the  evil  complained 
of  may  beft  be  guarded  againft. 

When    the   fea  wiflies  down    a  great' 
body  of  cky,'  or  other  kind  of  earth  that' 
i^  eafily  difFufible  lA  water,  the '  w^ole  of 
that  dfifiifible  earth  is  quickly  mixed  with 
the  agftated  water,  and  with  it  is  carried' 
far  away,  until  it  reaches  fbme  place  where 
the  water  is  fuiFered  to  remain  fb  long  at 
reft    as    flowly  to ,  allow    it    to    fubfide. 
There  it  forms  beds  of  that  foft  kind  of 
mud,  called  fleetch,  which,  when  th6y  gra- 
dually rife  above  the  furface  of  ordiharj^ 
tides,  become,  in  time,  covered  with  Jier- 
bage,  add'^  at  laft;  form  thofe  rich  grafs 

lands« 


.     AOAINST  THE  SEA.   .     213 

lands,  known  by  the  name  oli  fait -mar Jhes. 
While  this  operation  is  going  forward^  the 
fand,  gravel,  and  ftones,  wljich  were  in- 
termixed among  the  earth»  in  its  original 
jftate,  being  more  weighty  than  the  other 
component  parts  of  the  mould,  are  depp- 
£ted  neir  the  bottom  of  the  bank  from 
whence  they  originally  came  ;  and  if  thefc 
materials  be  abundant,  and  few  large  ftones 
among  them,  the  bed  of  (and  or  gravel 
thus  accumulated,  rifes,  iii  time,  al;>ove  the 
Surface  of  the  fea,  and  fomls  that  kind  oi^ 
natural  iea-- beach,  which  is  found  along 
the  fhore,  in  moft  places,  where  no  fenfible 
encroachments  of  the  fea  are  perceptible. 
But  if  little  fand  or  gravel  be  contained  io 
the  bed  of  earth  that  is  wafhed  by  the  fea, 
eij>ecta]ly  if  that  bed  of  diffufible  earth 
reaches  deeper  than  the  furface  of  the  wa- 
ter, the  quantity  of  gravel  or  fand  is  too 
imall  to  £11  up  the  void  that  is  occafiooed 
fay  the  wa(hing  of  the  fea,  and  the  water 
continues  deep  to  the  very  edge  of  the  bank. 
Where  this  happens  to  take  place,  it  is  a 
very  hopelefs  cafe ;  and  it  will  be  found  a 
matter  of  great  difficulty  to  effedhiate  a 
radical  cure— but,  fortunately,  this  is  a  cafe 
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that  very  feldom  occurs ;  fo  fcldom,  in- 
deed, that  I  have  never  feen  one  of  the 
kind.  In  general,  there  is  fuch  a  quantity 
of  fand  or  gravel  accumulated  at  the  bot- 
tom of  the  bank,  as  to  raife  the  beach 
there  above  the  furface  of  low- water  mark, 
— frequently  above  the  furfiice  of  high- wa- 
ter mark,  neap-tides  ;  fo  that  it  is  only  at 
fpring  tides  J  or  during  ftorms,  that  damage 
is  fuflained.  Where  this  is  the  cafe,  the 
evil  may  be  obviated,  in  moft  caies,  at  a 
very  fmall  expence  ;  and,  in  no  cafe,  will 
the  expence  be  extravagantly  high,  if  the 
following  mode  of  procedure  be  adopted : 
Let  a  trench  be  firft  opened  in  the  fand 
or  gravel,  ten,  twelve,  or  twenty  feet  wide, 
running  in  a  direction  perpendicular  to  the 
fhore,  right  into  the  fca.  This  ditch  fhould 
not  go  deeper  than  the  fand  or  gravel,  nor 
need  it  be  made  more  than  one  foot  in 
depth,  unlefs  as  afterwards  excepted,  let  the 
gravel  be  of  what  depth  it  may.  This 
trench  may  be  carried  out  farther  or  (hortcr 
as  circumftances  (hall  indicate.  As  foon  as 
the  trench  is  made,  fill  it  up  with  earth  dug 
from  the  bank  immediately  behind  it,  tak- 
ing; care  to  pick  out  the  large  ftones  that 

happen 
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happen  to  be  among  it.     Lay  this  earth 

fo  as  to  flope  gradually  upward  towards  the 

landy  riiing  in  a  regular  flope^  with  an  angle 

between  lo  and  20  degrees  from  the  hori- 

zon»  continuing  the  flope  in  this  manner 

till  the  top  rifes  higher  than  the  higheft 

rife  of  tide  when   agitated  by  a  ftorm. 

When  this  trench  has  been  thus  filled  up 

with  the  earthy  taken  from  the  bank — open  a 

frefh  trench,  of  the  fame  breadth,  at  one  fide 

of  it,  in  the  gravel,  covering  the  furface  of 

the  earth  that  has  juft  been  laid  down, 

with  the  gravel   that  is  taken  out  of  the 

trench,   fo  as  to  cover  that  new-laid  earth 

with  a  bed  of  gravel  about  one  foot  deep 

over  the  whole.     Let  the  fecond  trench  be 

filled  up  and  covered  in  the  fame  manner, 

and  fo  on,  till  the  whole  be  finifhed. 

If  the  bank  of  earth  be  not  very  high,  and 
the  fhore  over  which  the  tide  flows  does 
not  dip  much,  the  inclined  plane  may  be 
pufhed  fo  far  forward  into  the  fea,  as  to 
confume  the  whole  of  the  earth  that  mufl 
be  taken  from  the  bank,  to  bring  it  to  a  re- 
gular flope  to  its  full  height.  The  advan- 
tages to  be  reaped  from  this  mode  of  pro<^ 
cedvire,  will  be,  ifl.  That  the  earth  will  thus 
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be  removed  at  the  leaft  expencc  poffible — 
2d,  That  the  gravel  will  require  to  be  maved 
to  a  'fmaller  diftance,  for  covering  it,  than 
would  ollierwife  be  required ;  and,  kiUy, 
that  no  grbund  will  be  loft,  but  rather 
fomething  will  be  gained  from  the  fea. 

But  where  the  (hore  dips  very  faft  from 
the  beach,  it  may  perhaps  be  im poffible  to 
proceed  after  this  manner,  fo  that  tlie  flope 
muft  be  made  chiefly  backwards  upon  the 
the  land ;  and  in  that  cafe  it  will  be  necef- 
lary  to  dig  the  trench  as  deep  in  the  gra- 
vel near  tne  (horie  as  can  be  conveniently 
done,  in  order  that  a  quantity  of  graviel 
may  be  thus  obtained  to  cover  the  earth  as 
far  back  wkhin  land  as  poffible. 

Pleafey  however,  to  obferve,  that  the 
new-made  earth  will  gradually  fubfide,  and 
that  the  part  of  the  Hope  which  is  conti- 
nued "back  upon  the  Jblid  ground,  will  not 

w 

fubfide  at  all;  fo  that  if  no  precautions 
were  adopted,  there  would  foon  happen  to 
be  a  breach  at  this  place,  which  would 
render  the  bank  vulnerable.-— To  guard 
againft  this  evil,  therefore,  be  careful  to 
ram  the  new-laid  earth  as  firmly  down  as 
poffible,   cfpecially  near  the  joining;  and 

alfo 
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alfo  to  trench  over  the ,  furfacc  of  the  folid 
tank  to  a  confiderable  depth  under  the 
(lope,  which  *vill  allow  the  earth  there  to 
to  fubfide  a  little,  fQ^as  to  keep  them  from 
ieparating. 

The  gravel  ought  to  be  carried  up  the  flopc 
as  far  at  leaft  as  high  water  mark  during  the 
higheft  tides.    Above  th^,  the  flope  fhould 
be  covered  with  a  furface  of  vegetable  mould, 
of  as  rich  a  quality   as  can  conveniently 
be  obtained,  laid  fmooth,  and  fown  with 
grafs  feeds— fo  as  to  bring  it  to  a  fWard  as 
quickly  as   poflible.     Over  that  ihould  be 
laid,  for  fome  di  fiance,  ^  little  gravel,  which 
fhould  become  gradually  thinner,  ts  it  rifef 
higher,  till  it  dccreafes  to  nothing.     When 
this  bank  has  become  c;pvered  with  a  clofe 
pile  of  grafs,  fuch  waves  as  may  be  acci- 
dentally pufhed  to  an  unufual  height  during 
a  Qj^fual    florm,  will  flow  back  over  its 
fmooth  fuxhcc  without  breaking  it.     For 
obviou$  reafons,  no  flones  or  other  impedi* 
ments  ought  to  be  fuffin^d  to  remain  upon 
the  furface  of  this  part  of  the  bank. 

It  will  be  unneceflary  for  me  to  give 
more  detailed  directions,  concerning  the  va- 
riation$  that  ought  to  be  adopted  as  ciicujn- 
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fiances  differ,  feeing  that  common  fcnle, 
where  the  principle  is  well  underftood, 
will  fuggeft  all  that  is  neceffary  to  every 
attentive  mind  which  contemplates  the 
fubjedl ;  and  even  if  a  volume  were  written 
upon  it,  there  is  little  probability  that  all 
the  variations  of  circumftances,  whic^h  in 
fbme  cafes  may  poffibly  occur,  would  be 
adverted  to.  I  ftiaH  therefore  add  no  more 
than  barely  to  fuggeft,  that  if  the  quantity 
of  earth  which  requires  to  be  taken  away, 
be  more  than  can  be  fwallowed  up  in  mak- 
ing the  flope,  perhaps  the  eafieft  way  of 
difpofing  of  it,  after  the  flope  is  completed, 
will  be  to  wheel  or  cart  it  down  the  flope 
at  low  water,  as  far  as  ,can  be  done,  and 
there  to  throw  it  down  loofe,  to  be  waflied 
away  by  the  returning  tide — taking  fpecial 
care,  in  this  cafe,  to  remove  any  ftones  that 
may  be  left— and  not  to  allow  a  high 
mound  there  to  accumulate. — If  the  bank 
be  Co  very  high,  as  to  render  it  an  objedt  of 
great  expence  to  carry  the  flope  as  far  as 
the  top  of  the  bank,  in  that  cafe  the  flope 
niay  be  difcontinued,  when  it  has  advanced 
fo  far  as  to  be  beyond  the  reach  of  the  fea 
at  the  higheft  tides.— For,  under  thcfe  cir* 
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cumftances,  though  a  part  of  the  clifF  may 
at  times  fall  down  merely  from  the  efFe£ls 
of  the  weather  upon  it,  yet  the  fea  will  not 
there  make  any  farther  encroachments  upon 
the  land. 

In  Holland,  where  the  fea  dikes  confift 
almoft  wholly  of  loofe  fand,  which  is 
nearly  in  as  great  danger  of  being  deranged 
by  wind  as  by  water,  and  where  the  finalleft 
accident  happening  to  them  would  prove 
fatal  to  many  thoufand  perfons,  and  entirely 
deftru6live  of  their  property,  they  are  under 
the  neceflity  of  adopting  precautions  for  fe« 
curing  their  banks  that  our  fituation  renders, 
in  general,  unneceilary.  In  the  moft  vul- 
nerable places,  they  find  the  beft  defence 
they  can  adopt  againft  the  alternate  attacks 
of  the  two  elements,  is  to  cover  the  Hope  of 
the  bank  with  thatch,  which  is  pinned 
down  along  their  whole  furface  with  care, 
in  a  manner  that  experience  has  taught 
them  to  be  tolera(>ly  fecure  j  but,  as  this 
thatch  is  liable  to  be  deranged  by  various 
accidents,  magazines  of  it  are  laid  in 
at  convenient  diftances,  and  men  are  ap- 
pointed to  examine  the  banks  daily,  along 
iheir  whole  length,  each  being  charged  to 

take 
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take  care^  that  aay  derangement  m  his  Qwn 
4ivilion  be  immediately  put  to  rights;  I 
niention  this,  here»  as  a  thing  that  ought  to 
be  generally  known  in  this  ifland^  though  it 
can  fcarcely  ever  be  required  in  the  cafes 
of  which  I  now  treatr— it  is  chiefly  where 
wiors  tre  attempted  with  i  view  to  gai^ 
land  from  the  fea,  as  in  Holland^  that  it 
can  be  wanted. 


Curfsnry  Hinis  on  the  moji  beneficial  Method 
0f  recovering  law  Landj  in  certain  Cajes^ 
from  the  Sea. 

On  the  fubje(^  of  gaining  land  from  the 
fea,  fo  nearly  connected  with  that  I  have  juf( 
coniidered — hut  upon  which  I  do  not  mean 
to  enter  at  large  in  this  place,  I  (hall  beg  leave 
to  fugged  a  iingle  hint  for  farther  coniidera- 
tion. — It  is  this  :  land  is  fbmetimes  gained 
from  the  fea,  by  gradually  nfing  in  its  fur- 
^e  till  it  be  above  the  level  of  high  water 
tnark^ — fometimes  by  rifing  no  higher  than 
\Mf  water— and  fometimes  by  making  an 
inflofure,  and  pumping  the  water  out  fr om 

1  -    a  depth 
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a  depth,  below  tfie  Ib^Mft  ud«  leveT>  M  id 
fome  parts. of  Holland. 

.  In. this  fcountry,  in  general,  thegreateft' 
efforts  that  are  made,  havfe  been  to  recover 
land  that  has  rifen  above  low  water  level,  httt 
has  not  reached  to  the  height  of  high  wftter 
mark,  as  in  thofe  large  work^  ill  Btfdfbrd^ 
Cambridge,and  Lincoln-fhifes,  in  which  the 
ground  fe  fb  low  as  to  be  much  incommod- 
ed by  water — and,  according  to  the  mode 
of  procedure  that  has  been  adopted,  it  fcttM 
to 'be  in  notraiij  of  ever  bcingbetter,  but  pet- 
haps  rather  worfc,if  the  fame  fyftem  ifhouldl 
continue  to  be  followed. 

To  obtain  ideas  on  this  fubjeft,  it  ib  ne- 
ccfiary  to  advert,  that  the  extenfive  mar(hes 
here  named  have  been  produced  by  a  grtf-  • 
diial  depofition  of  mud,  continued^  for  ^geSf^ 
which  has  been  carried  down  by.  tbelargtf' 
rivers  which  there   difembogue   into  the* 
fea :  for  the  current  of  theft  rivers  being 
thwe  met  by  the  fea,  ocoiifioned  a  ftag**- 
nation  of  the  muddy  waters  durin'g'  the  ftiH^ 
tide,  which,  while  in  k  ftate  of  reft,  depo-«-  - 

ffied  its  mud,  and  fldwed^iPat'ebb-trde* 

much   purer  than   before.  *  Thfe*  bottom' 

» 

thus  gradoally  rofe  higher  tffl'it'got  abdrt ' 

the 
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the  level  of  low  water,  in  which  ftate  a  few 
aquatic  plants  fprang  up,  and  formed  thofc 
marih-knds,  which  naturally  attracfted  the 
cupidity  of  men  of  property  around  them  ; 
and  it  becanoe  an  objedt  of  great  enterprife, 
fo  to  (hut  out  the  water  from  thefe  marfhes, 
as  to  auggient  their  produce  as  much  as 
poffible. 

.  Perhaps  fomething  was  gained  in  point  of 
time^  by  thofe  operations  that  have  been 
there  carried  on--- but  I  much  fufpedl,  that, 
if  the  ultimate  value  of  the  fubjedt  be  con- 
Ikkredi  and  the  expence  at  which  the  al- 
terations that  have  been  made,  is  adverted, 
to,  thjC  lofs  has  confiderably  exceeded  the 
gain.  Nature  in  her  progrefs,  though  per- 
haps aliitle  too  (low  for  the  wifhes  of  man,, 
would  ha?e  efFe<3:ed  her  purpofe  much 
more  completely  (and  probably  by  this  time 
it  might  have  been  fully  efFeded)  than  ever 
can  be  achieved  by  the  feeble  operations  of 
man,  Experience  has  difcovered,  that  cec- 
tain  places  in  thofe  marihes  are  much  deep- 
er than  others ;  and,  confequeqtly,  by  being 
hclow  the  general  level,  are  of  fcarcely  any. 
value;  nor  have  they  anyprofpedl  of  ever  be- 
coming roore  valuable  than  they  now  are . — -If 

nature 
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nature  had  been  fufFered  to  purfue  her  own 
courfe,  this  would  not  have  been  the  cafe., 
When  the  rifing  tide  pu flies  back  the  mud- 
dy  waters,  thefe,  when  flagnant,  muft  ailume 
a  level  furface ;  of  courfe,  the  quantity  of 
matter   depoiited    at  the   bottom,  during 
ftill  water,  muft"  be  in  proportion  to  the 
height  of  the  water  above  it  every  where. 
Hence,  where  the  height  of  the  bottom 
was  within  three  feet  of  the  furface,  if  the 
depofition  there  was  oneinchin  a  given  tioie^ 
where  the  depth  of  water  was  fix  feet,  two 
inches  of  mud  would  be  depofited,  and  three, 
inches  where  it  was  nine  feet  deep.     In 
this  way, ,  it  is  obvious,  that  the   hollow 
places  muft  have  been  filled  up  much  more 
quickly  than  the  fhallows.     But  when  it 
is  farther  adverted  to,  that  the  water  would 
have   remained  flagnant   above  the  deep 
places  many  hours  at  ekch  tide,  while  not 
one  drop  was  above  the  higher  places,  it 
muft   be  evident,   that  the   depqfition  of 
/nud  in  the  hollows,  muft  have  exceeded 
that  on  the  heights^  in  a  ratio  much  greater 
than  that  which  is  above  indicated.  In  this, 
manner^  nature  had  a  perpetual  and  invari- 
able  tendency  to  level  the  iurface  of  this 

bottom^ 
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bottom,  and  gradually  to  raife  every  part 
of  it  above  the  furface  of  the  water  nearly 
in  an  equal  degree,  fo  that  every  part  of  th6 
fietd  muft  have  been,  at  hft,  nearly  of  the 
iahie  value.  Many  millions  of  acres,  themoft 
fertile  on  the  globe,  have  thus  been  railed 
<Jut'  of  ^ater ;  arid  immenfc  rftafflies  hkvc 
thus  beeri  filled  up,  which  the*  wfeaknefs 
of  rhart  alone  has  prevented  him  frdni  ef- 

,  felting. 

Thd  opfei^tibns  of  man,  have,  in  this 
infldnce,  efftftually  defangdd  this  beautiful 
etonbmy  of  rature.  Cuts  have  been  made,, 
through  whicb  the  rivers  were  to  be  cori- 
wyed  to  ^  fea,  without  being  fufFered  to 
fprcad,^  sit  any  time,  upoh'  the  marfhes/ 
What  are  the  natural  confcquences  of  thefe 
operatipnl^?  In  the  parts  of  thofe  ai^tifi- 
ciaL  charindsr,  where  the  water  is  made  to* 
ftagnate  by  the  tide,  a  confiderable  depofi- 

.  tion  of  mud  is  made,  which*  tends  gradudlj^ 
to  raife  the  bdttom  of  tHofc  rivers,the  lov^dflp 
of  which  Were  ori^allyintended'td  operatcf, 
and  diditffiwStoperatfe,as  efrain^  id  thd  adjoin- 
ing fields,  and  to  make  it  Jiigher  tHaii' 
thefe  fields,  and  thus  for  a'  fhort  wh'ilfe' 
only  anfvWf  thfc  purpoftf  fiJr  ^which  they" 

were 
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#cre  originally  intended.  Now,  althougK 
the  current  where  the  rivers  are  confider- 
ahle.  docs  tend  to  fweep  away  part  of  that 
niud,  at  the  retfeat  of  th6  tide,  yet  a  great 
part  of  it  remain's,  and  this  mud  cither  be 
fcooped  out,  at  a  great  expeiice,  or  the 
tend  b6  deftroyed  by  hurtful  water. 

In  the  niean  while,  all  that  mud  which 
y  carried  forward,  paft  the  murfhes,  by  the 
rapitf  current  of  rfie  rivers,  now  confined  to 
a  narrow  bed,  is  repelled  by  the  tide,  when 
It  gtii  paft  tfhe  moiinds,  and  muft  there 
gtadtiklly  acciiniUlate,  fo  as  to  form  a  bank 
Beyond  the  marfhies,  which,  in  ^ime,  will 
rife  abbve  the  fiirface,  and,  if  permitted, 
will  rife  higher  than  the  prefeiit  low  lands, 
ib  as  to  leave  them  like  pits,  that  muft 
be  fubjefted  to  a  perpetual  and  heavy 
charge,  to  render  them  good  for  any  thing. 

VvoiA'  this  plain  and  obvious  reafbn- 
ing  (without*  entering  into  the  confidera- 
tion  of  other  particulars,  which  tend  to 
the  fame  point)  the  conclufion  aBove  dr^wn 
fcems  to  be  incontrovertible.  From  that 
reafciriing,  llkewife,  it  follows,  that  the 
beft  mode  of  ever  rendering  thofe  fields 
found  larid^  is  to  put  them  under  fuch  ma- 

Q^  na^jement 
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nagement  as  to  enable  the  owners  to  fuffer 
the  waters,  when  in  flood,  and,  confe- 
quently,  in  the  muddieft  ftate  poflible,  to 
have  free  accefs  to  thefe  fields  when  they 
can  fuftain  Icaft  damage  from  it  (ef- 
pecially  thofe  that  arc  the  deepeft)  and  to 
allow  that  water  to  run  off,  after  it  has  re- 
mained ftagnant  for  a  fliort  while,  for  the 
purpofe  of  depofiting  its  mud.  But  as  the 
divifion  of  property  there,  will  render  it 
impoflible  ever  to  get  fuch  a  .bold  meafure 
generally  adopted,  and  as  it  would  require 
ftronger  mounds,  than  can,  in  general,  be 
eredled  round  private  property,  to  render 
this  meafure  locally  practicable,  it  feems  to 
me  probable,  that  no  effectual  remedy  can 
ever  be  there  applied  for  removing  this 
evil. 

In  the  mean  while,  the  progrefs  of  nature 
may  be  feen  going  regularly  forward  on  the 
banks  of  the  Humber ;  the  tide,  in  which 
eftuary,  pufhes  the  mud  that  is  fo  copi- 
oufly  brought  down  to  it  by  the  Trent, 
the  Oufe,  the  Darent,  and  many  other 
rivers,  towards  the  fliores  every  where  a- 
round  it,  though  with  fomc  diverfity  of 

progrefs. 
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progreisj  according  to  iituatioii  and  circum- 
fiances^  to  which  it  is  making  continual  ad^ 
ditions  of  land,  that  when  it  has  rifen 
high  enough,  is  among  the  moft  valuable 
which  are  to  be  found  in  the  kingdom* 
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ADVERTISEMENT. 

THIS  EJfay  was  written  for  the  Butb 
Society 9  and  publijbed  in  the  Eighth  Volume 
ef  their  Memoir Sy  from  whence  it  is  re-- 
printed^  with  confiderable  Additions*^ 


1    llfa 


Difqutjittms  concerning  the  different  Varieties 
of  Wool  -  bearing  Animals,  and 
other  Particulars  conneSled  with  that 
Subje£i,     Written  in  the  Tear  1794* 

r 

IT  Ijias  been  hitherto,  in  general,  believ* 
ed,  that  the  iheep  is  univerfally  a  wool* 
bearing  animal,  and  that  there  is  no  other 
creature  upon  the  globe  that  carries  iJbool^ 
in  the  ftri6t  and  proper  fehfe  of  the  word, 
but  flieep  alone.    But,  there  is  now  reafon 

to  doubt  if  either  of.  thcfe  propoiitions  be 
ftriftly  true. 

Among  other  good  qfFe6^s  that  will  re- 
fult  from  the  refearches  of  the  Society  infti- 
tutedforthe  improvement  of  Britifh  wool, 
we  have  already  become  acquainted  with 
the  nature  and  diftinguifliing  peculiarities 
of  a  great  diverfity  oi  varieties  of  fheep,  and 
other  animals,  that  were  not  before  known 
in  Europe,  It  is  to  that  fource  we  owe 
an  account  of  the  different  varieties  or 
breeds  of  fheep,  that  have  been  difcover^d 
in  the  Ruffian  dominions,  by  the  learned 

R  2  Dn 
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Dr.  Pallas,  fo  well  known  in  the  Republic 
of  Letters,  by  his  many  ingenious  Works 
in  Natural  Hiftory,  and  other  branches  of 
Science;  a  tranflation  of  which  into  Eng- 
Ii(h,  was  lately  publiihed  in  London.  By 
the  iame  means,  we  have  become  now  per- 
feftly  well  acquainted  with  the  Spanifh 
fheep,  and  its  dilHnguifliable  peculiarities  ; 
as  well  as  with  a  great  many  other  varieties 
of  the  fheep  from  many  parts  of  Afia,  differ- 
ing from  each  other  in  a  much  greater 
degree  than  ever  Was  fulpe6ted  before,  in 
Europe,  was  poffible. 

It  would  take  up  too  much  of  the  time 
of  the  Society,  were  I  to  enumerate,  in 
detail,  the  individual  varieties  that  might 
be  fpecified.  I  (hall  here  only  briefly  ftate, 
that  (in  as  far  as  I  yet  know)  all  of  them 
may  be  reduced  to  one  or  other  of  the  three 

» 

following  claffes,  or  the  mongrel  breeds 
refiilting  from  an  intermixture  with  each 
other,  viz. 

CLASS    FIRST. 

Wool-Searing  Sh^ev,  properly  Jo  called. 

This  clafs  comprehends  a  great  many 
^of  the  varieties  of  fheop  found  in  Britain, 

and 
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and  throughout  the  greateft  part  of  Europe. 
Sheep  referribie  to  this  clafs,  are  alfo  found 
in  Afiatic  Ruflia,  in  Africa,  at  the  Cape  of 
Good-Hope,  and  in  various  parts  of  India. 
Among  HQoft  of  the  varieties  of  this  clafs, 
unlefs  where  it  has  been  purified  by  a  care- 
ful feleftion,  continued  for  many  years, 
there  is  foynd  intermi^jecl  with  the  wool,  in 
different  proportions,  a  kind  of  (hort,  opa- 
que, brittle,  unelaftic  hair,  ufiially  of  a. 
dead  white  or  chalky-colopr,  which  is  well 

■ 

knowp  to  m^nufafturers,  and  is  eafily  difL 
tinguifhable  from  other  hair.  It  is  known 
by  the  name  ofJiitcM-hair  in  Ibme  places. 
In  other  places,  it  is  called  iemps;  and,  pro- 
bably^ it  has  many  other  lopal  names,  with 
which  I  am  unacquainted.  This  kind  of 
hair  does  not  loofen  from  the  Ikin  at  the 
fame  time  with  the  wool,  and  may  thus  be, 
in  ibme  meafure,  feparated  from  it  among 
fome  of  the  purer  wpol-bearing  breeds.  I 
have  reafpn  to  believe,  though  I  am  not 
abfolutely  certain  of  the  faft,  that  this  kind 
of  hair  is  peculiar  to  the  fheep  of  thi§  clafs, 
and  is  not  to  be  found  in  either  of  the  other 
two  clalfes,  unlefs  where  they  participate 
Vvith  this  one  in  a  mongrel  breed. 

R  3  CLASS 
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class  second. 
Hair-bearing  Sheep, 

Whpfe  pile  is  long  in  the  ftaple,  andof  a  quality  that 
admits  of  being  employed  in  many  manufafhures, 
nearly  for  the  fame  purpofes  as  wool. 

Sheep  referrible  to  this  clafs,  have  beei^ 
ufually  confounded  with  the  former,  info-r 
much  that  they  have  almoft  entirely  efcaped 
the  notice  of  naturalifts  and  others.     The 
pure   breeds  of  this  fort  are  Ic^rcely  any 
where  to  be  found  among  manufaBuring 
nations;  but  they  are  reared,  in  preference  to 
the  wool-bearing  fort,  among  the  Ruffians^ 
and  other  northern  nations,  where  thie  (kiqs 
of  iheep,   with  the  fleece  on,  are  ufed  for 
clothing,  as  they  ^re  found  to  be  much 
more  durable  than  thofe  which  carry  wool 
properly  fo  called.    There  are,  ho^yever,  a 
great  many  varieties  among  the  breeds  of 
Iheep  in  this  country,  which  are  mongrels 
between  this  clafs  and  the  former.    Here, 
however,  as  in  moft  cafes  where  accurate 
diftinftions  arc  wanted,  although  it  feems 
eafy  at  firft  fight  to  diftinguifh  wool  from 
hair,  by  the  crifj>inefs  of  the  former,  in  con- 
5  fequence 
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Sequence  of  which,  it  (hrinks  in  length,  £0  at 
to  require  to  be  ftret(ihed  out  beibre  it  can 
be  accurately  meafured,  which  is  not  the 
cafe  with  hair  in  general,  yet  this  is  found 
to  afford  si  rule  too  vague  for  accurate  dif- 
crimination.  The  following  charaAeriflics, 
may,  I  think,  be  fufficiently  accurate  to  be 
relied  on : 

i^.  Wool,  like  the  body-hair  of  mofl: 

animals,  is  an  annual  produ6lion,  fprrnging 

from  the  fkin  of  an  animaL     It  cbnfifls  df 

a  great  number  of  diilin6t  filaments,  that 

grow  more  or  lefs  clofe  to  one  another  in 

different  breeds ;    but  which  fpring  out  of 

the  fkin  about  the  fame  time,  like  corn 

from  a  cultivated  field ;    advance  nearly 

with  an   equal  rapidity,  till  they  have  at-^ 

tained  their    full   jpcrfedion    of  growth; 

they  then  loofen  from  the  fkin  nearly  at 

the  &me  period  (when  a  new  crop  fpringfr 

up  below)  and  fall  off  in  large  parcels,  all 

at  once,  fo  as  to  leave  the  body,  at  one 

period,  nearly  bare,  or  covered  only  with  a 

fhcfrt  coat  of  wool.  Hairs,  on  the  other  hand, 

(fuchof  them  as  are  of  an  annual  growth 

only)  loofen  from  the  fkin  feparately,  and  at 

remote  periods  from  each  other,  and,  unlefs 

where  they  are  accidentally  matted  together, 

R4        .  fo 
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fb  as  to  entangle  the  loofe  hairs  among 
thofe  that  arc  faft ;  they  fall  off  individu- 
ally one  by  one^  and  are  fucceeded  by  other 
individual  hairs  to  fupply  their  place.  And 
as  this  procefs  goes  on  through  the  greateft 
part  pf  the  year,  the  length  of  the  coat  of 
^tf/r- bearing  animals,  if  left  tp  themfelves, 
is  not  near  fo  different,  at  different  feafons  of 
the  year,  as  that  of  wool-bearing  animals. 

Hair,  indeed,  as  well  as  wool,  feems  to 
part  from  the  animal  more,  freely  during 
the  ipring  and  earlier  part  of  the  fummer 
than  in  the  autumn  and  winter  feafon  ;  but 
as  the  hairs  loofen  individually,  and  fall  off 
feparately,  and  as  frefh  hairs  feem  to  fpring 
out  to  fupply  the  place  of  thofe  which  have, 
fallen  off  the  moment  they  are  difplaced,  as 
takes  place  with  regard  to  the  (hcddingof 
•teeth  among  young  animals,  it  muft  ne- 
ceffarily  happen,  that  the  pile,  or,  as  wc 
call  it,  the  fur  of  foft-haired  animals,  will 
be  thinner,  and  confetjuently  lefs  abundant, 
in  fummer  than  in  winter  ;  a  fa<fl  that  ha^ 
been  often  remarked  in  regard  to  hares, 
rabbitis,  and  other  fur-bearing  animals,  but 
which  has  not,  to  my  knowledge,  been 
hitherto    fully    adverted     to.     This    has 

been, 
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been,  in  general,  attributed  to  the  effeft  of 
heat,  phyfically  confideped ;  and  hence  it  has 
been  inferred,  that  all  fur-bearing  animals 
ivould  carry  a  thin  coat  of  fur  in  hot  cli- 
mates  univerfally ;   a  fadt  that  is  clearly 
contradifted  by  experience.     This  pheno- 
menon feems  to  be  connected  rather  with 
the  revolutions  of  the  feafons,  like  the  in- 
cubation of  birds,  and  the  fpringing  up  of 
certain   plants   and   flowers,  at  particular 
feafons  of  the  year.     The  fleeoe  appears 
indeed  to  be  very  thin  during  the  warm 
feafbn,   but  this  is  not  fo  much  becaufe 
there   are  fewer  hairs  in  it,    but  becaufe 
many  of  thefe  hairs  are  then  fo  (hort,  as  to 
contribute  little  to  the  weight  of  the  pile  ; 
whereas,  in  winter,  thefe  (hort  hairs  have 
become  longer,   and  thus  thicken  the  pile 
by  growing  up  among  the  longer  hairs  that 
have  adhered  to  the  fkin  during  the  whola 
of  the   fummer   fcafon.     This  hypothefis 
feems  to  be  ftrongly  confirmed  by  a  fad 
refpedting  furs  that  has  not  hitherto  been 
much  adverted  to,   which,    I  have  reafon 
to   believe,  prevails  very  univerfally,   viz. 
that  if  a  lock  of  the  hair  taken  from  any 

'    kind 
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kind  of  fur»  be  held  by  the  points^  and 
combed  the  reverfe  way,  a  much  greater 
proportion  of  it  would  always  be  combed 
out,  than  ever  happens  with  regard  to  any 
kind  of  "fvoo/  if  treated  after  the  fame  man* 
ner*  Hence,  I  am,  at  prefent,  inclined  to 
infer,  that  this  great  diverfity  in  the  length 
cf  the  different  filaments  in  the  fame  pile, 
is  a  diftingui0iing  charadieridic  between 
hair  and  wool,  let  the  finenefs  of  each  be 
what  it  may.  I  fpeak  at  prefent,  however, 
only  hypothetically,  for  I  have  not  had 
opportunities  fufficient  to  obferve  thefe 
£ds  to  enable  me  to  fpejik  with  certainty. 
7.dly^  A  filament  of  wool  has  no  detcr^ 
minate  proportional  thicknefs  in  its  different 
parts,  but  is  variable  in  all  poflible  propor- 
tions. Sometimes,  the  root-end  is  thicker 
than  the  points ;  fometimes,  and  indeed 
for  the  moft  part,  in  this  climate,  the  points 
are  thicker  than  the  roots ;  fonoetimes,  the 
middle  is  thicker  than  either  end ;  fome*- 
timcs,  it  is  quite  the  reverfe;  at  fomc 
times,  the  variation  of  thicknefs  is  greats 
and  extremely  perceptible  ;  at  other  times, 
the    filament    is    of    an   equal   thicknefs 

throughout 
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throughout  all  its  parts.  Thefe  variations 
in  req;ard  to  the  thicknefs  of  the  different 
parts  of  a  filament  of  wool,  have  been 
proved,  by*  experiment,  to  depend  upon 
•the  degree  of  heat  or  cold  that  has  afted 
upon  the  animal  at  the  time  the  filament 
was  in  its  flate  of  growth  ;  that  part  of  it 
which  grew  during  the  influence  of  a  con- 
tinuation of  warm  weather,  being  always 
thicker  than  that  part  of  it  which  grew 
during  cold  weather  ;  the  difference  of  fize 
varying  with  the  difference  of  temperature, 
in  all  proportions,  the  fize  of  the  iilamexit 
continuing  the  fame  onJy  where  the  animal 
has  been  kept  in  an  equal  temperature 
of  heat  during  the  whole  period  of  its 
growth. 

Hairs,  on  the  contrary,  feem  to  have 
always  a  determinate  (hape  and  relative 
proportion,  under  whatever  circumftances 
they  (hall  have  ^been  produced — one  fpe- 
cies  of  hairs  being  of  one  fhape  and  pro- 
portion, and  another  kind  of  another  fhape. 
In  general  (and  with  no  exception,  that  I 
know  of)  the  body-hairs  of  animals  arc 
jhickcfl  at  the  root,  and  taper  fenfibly  to- 
wards 
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wards  the  point,  which  is  dircftly  the  rc-r 
verfe  with  all  wool  of  grown  flieep  in  this 
country*. 

By 

*  I  find  reafon  to  proceed  with  great  caution  in  thi$ 
Difquifition,  becaufe  I  have  not  had  opportunities  o£ 
obferving  fafls  with  the  neceflary  precifion  to  enable  me 
to  deduce  general  conclufions  with  the  certainty  I  wifli 
to  do.  The  obfervatipn  in  the  text  is  juft,  as  far 
§s  rcfpe(9s  the  common  breeds  of  animals  th^t  are  reared 
in  this  country  i  but  fmce  the  above,  was  written,  I  have 
feen  roafon  to  believe, .  that  there  is  a  much  greater 
diverfity  in  this  vefpe&y  than  I  fufpe£ted  at  the  time  that 
paper  was  written.  Before  that  time,  I  had  often  re* 
ffurked,  that  the  kind  of  hair  called  iemps^  which  grows 
among  the  wool  of  our  (he^p,  is  always  thicker  at  the 
roots  than  at  the  points ;  from  whence  I  naturally  inferred, 
that  all  kinds  of  hair  that  grows  up  among  wool,  was 
always  of  the  fame  fort.  I  now  find  that  this  is  not  the 
cafe ;  for  the  native  {heep  of  Jamaica,  which  carry  a  con* 
fi(lerable  proportior^  of  very  fine  wool,  bear,  at  the  fame 
tjme,  a  kind  of  hair,  intermixed  among  that  wool,  which 
is  totally  different  from  the  kemps  among  our  wool,  in 
many  refpedls ;  in  particular^  it  is  invariably  nouch 
thicker  at  the -points;  that  is  to  fay,  coarfer,  of  greater 
diameter,  taking  each  hair  individually,  than  at  the 
roots.  It  is  alfo  uniformly  of  a  greater  length  than  the 
wool,  fo  as  to  cover  that  wool  over  the  whole  body, 
which  is  direftly  the  reverfe  with  kemps.  Each  of  thefe 
hairs  of  the  Jamaica  (heep  is  marked  from  the  point 
downwards  with  tranfverfe  rings,  of  ihort  diameter,  that 

are 
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By  thefe  two  criteria,   wool  may  be,   in 
genera],    diftinguifhed    from   hair,    where 

are  alternately  black  and  white,  fo  as  to  give  it  very 
much  the  external  appearance  of  badger's  hair. 

I  find  reafon,  alfi>,  to  be  fatisiied,  that  the  form  and 
external  appearance  of  the  hairs  of  different  animals 
^ffer  greatly  from  each  other.     Amcmg  thpfe  which 
have  fallen  under  my  own  obfervation,  the  hairs  of '  the 
mujk  animal    (a  fine  (kin  of  which  I  faw  in  the  poflcf^ 
fion  of  Mr.  Forsyth,  at  Kenfington)   is,  perhaps^ 
the  moft  uncommon  I  have  fecn,    Thefe  hairs  are  ftilF; 
and  approach,  in  part,  to  the  nature  of  quills,  though 
they  are  much  fofter  and  more  flexible  than  diofe  of  the 
hedge-bog  or  porcupine.   They  draw  to  a  narrow  poiiit, 
and  are  much  thicker  at  the  root.    Each  hair  has  the 
appearance  of  being  a  flaccid  tube,  and  is  a  little  twifted^ 
fomewhat   in   a  fpiral   form,  (o  as   to  have  a   flight 
appearance  of  a  rope. 

Hairs  differ  alfo  from  each  other  in  refpc<S  to  the 
manner  in  which  they  are  placed  into  the  fkin.  The 
moil  beautiful  variety  of  this  kind  I  have  feen,  is  that 
6f  the  great  polar  or  white  bear,  the  hairs  of  which 
are  placed  all  over  the  (kin  in  tufts,  with  bare  places 
lUetween,  exadly  like  the  bridles  in  a  clothes-bruih. 
Thefe  are  placed  in  rows  with  the  mofl  pcrfeft  regula- 
rity, like  cabbages  planted  with  the  utmofl*  precifion  in 
a  garden,  fo  that  when  the  fkin  is  folded  back,  either 
acrofs  the  body,  or  Icn^thwife,  or  diagonally,  the  fein 
is  difcovered  clear  between  them,  in  regular  rows. 
Other  variations,  I  have  no  doubt,  take  place  in  regard 
this  particular,  that  have  never  fallen  within  die  fpherc 
#f  my  ohfervation* 

they 
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they  arc  entirely  uncompounded^  without 
difficulty.     But  as  all  the  difierent  varieties 
of  flieep  breed  readily  with  each  other,  and 
produce  a  mongrel  race,  in  which  the  dif- 
criminative   qualities  of    the   parents  are 
blended   together,    it   ncceflarily  follows, 
that  where  the  mongrel  breed  is  produced^ 
between  a  wool  and  a  hair- bearing  race,  it 
will  afford  a  fleece  that  can  neither  be  dif- 
tindly  charaderifed  as  hair  nor  as  wool, 
but  will  participate  of  the  qualities  of  both « 
If  this   mongrel   ihall  mix  again   with  a 
wooUbcaring  race,  the  fleece  of  the  de- 
fcendapt  will  approach  nearer  to  wool ;  if 
with  a  hair- bearing  race,  nearer  to  hair  ; 
and  fo  on,  they  may  be  •  blended  in  in^ 
jinitum.    By   this    means,    the   diftindtivc 
characfleriftics  of  hair  and  wool  may  be,  in' 
time,  entirely  lofl,  and  fleeces  be  produc- 
ed that  are  neither  the  one  nor  the  othen 
This  feems  to  be  precifely  the  cafe  with 
mofl  of  the  breeds  of  (heep  in  Britain  at  the 
prefent  day  ;  and  we  mufl  go,  in  fbme  mea- 
fure,  out  of  the  iiland,   to  recover  the  ge- 
nuine  breeds ;  but   which,  if  attended  to, 
will  enable  us  to  account  for  various  phe- 
nomena  that  have  puzzled  many  intelligent 

men. 
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The  moft  uncontaminated  breed  of  wool- 
bearing  fheep  I  have  as  yet  met  with^  is^ 
the  Shetland  breed ;  and  there  the  wool  rifes 
£0  entirely  from  the  {kin^  about  the  begin- 
ning of  June,  as  to  render  the  (hearing  of 
their  fheep  unneceiTs^ry.    It  may  be  plucked 
off  at  that  time  without  occa£ioning\to  the 
animal  the  fmallefl  uneafinefs,  as  it  will  fall 
off  of  itielf,  if  not  taken  away  ;  the  young 
fleece  fpringing  up  beneath  it,  like  a  young 
Ihorn  fleece.     The  fame  phenomenon   is 
obiervable  in  all  the  breeds  of  fheep  in  the 
northern  parts  of  Scotland,  where  the  proper 
time  for  (hearing  is  always  indicated  by  na* 
ture,  and  muft  be  attended  to.      For  al- 
though thefe  fheep  have  got  fuch  an  inter* 
mixture  with  the  hair«bearing  race  as  not 
t6  allow  it .  to  loofen  quite  fo  entirely  as 
that  of  the  Shetland  breed  ;  yet  it  is  loofeo- 
ed  to  fuch  a  degree,  that  if  the  fheep  are 
fhorn  too  foon,  and  before  the  wool  is  pro^ 
perly  ri/en^  as  the  phrafe  there  is,  it  is  diffi- 
cult to  pafs  the  fheers  through  it,  and  the 
jkin  is  left  very  bare,  the  young  wool  not 
being  yet  grown.     On  the  other  hand,  if 
that  fhearing  be  too  long  delayed,  the  young 
wool  has  grown  to  fuch  a  length  as  to  en- 
tangle 
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tangle  the  (heers  in  it,  fo  as  to  cut  off  a  part 
of  it,  which  is  both  troubleibnie  td  the 
(hccp- (hearer,  and  when  it  is  thus  (horn,  the 
wool  is  ufelefs.  But  when  the  wool  is  rifen 
to  its  proper  ftate,  the  fliecrs  Aide  over  the 
young  fleece,  and  cut  off  the  few  remaining 
hairs  of  the  old  fleece  with  the  utmoft  eafe,  fo 
that  the  (beep  difcovers  no  marks  of  being 
new  {horn,  and  looks  like  a  lamb  in  that 
rcfpeft. 

It  would  feem  that  there  is  a  much 
greater  proportion  of  the  hair-bearing  race 
among  the  breeds  of  fheep  in  the  fouthern 
parts  of  the  ifland ;  for  I  obferve  that  Mr. 
Lisle,  who  lived  in  Hampshire,  and  was 
an  attentive  obferver,  though  he  had  heard 
of  this  young  wool,  under  the  name  of 
rowety^v/oolj  had  never  feen  it.  It  is  well 
known  in  Scotland,  that  this  phenomenon 
does  not  depend  on  the  leannefs  of  wool- 
bearing  (heep,  as  he  fuppofes,  but  takes' 
place  among  thofe  that  are  in  the  befl:  con- 
dition fooneft*. 

The 

*  I  find  that  moft  peo|^e  have  an  idea,  diat  the  phe- 
nomenon of  young  wool  rifing  at  the  bottom  of  (he 
fleece  of  fheep  before  fhearing,  and  all  the  peculiarities 
here  mentioned,  are  entirely  occafioned  by  a  check  the 
ihe^  have  received  from  a  want  of  food  in  the  winter : 

t9 
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.  The  pureft  of  the  hair-bearing  (hccp  I 
have  feen,  were  fome  Recces  that  were  fent 
to  me  from  the  Baltic,  which  were  as  evi- 
dently  hair  as  the  fleece  of  a  goat,  though 
finer  and  fofter.  The  Ruffians  prefer  this  ' 
breed  of  (heep,  becaufe  the  fleece,  when  at 
its  full  length,  adheres  To  much  more  firmly 
to  the  fkin  than  wool  does,  that  it  lafts 
much  longer  when  made  into  clothing  than 
the  other;  for  which  reafon,  a  wool-bear- 
,ing  ilieep  among  them  is  a  great  rarity. 

Among  the  flieep  referriblc  to  this  clafs,- 
there  are  fome  breeds  which  afford  a  fmall 
quantity  of  a  very  fine  foft  wool  underneath 
the  hair,  of  which  the  Argali  of  Pallas 

to  this  opinion  I  carno;:  accede,  for  the  reafon  after-men- 
tioned ;  though  I  know  well  that  when  a  flieep  has  fuf- 
tained  a  great  ftr.fs  of  weather  during  4vinter,  it  does 
happen  that  die  old  fleece  fometimes  feparatcs  prematurely 
from  the  fkin ;  but  in  thiit  cafe  the  fleece  becomes  mat- 
ted, and  aflTumes  an  appearance  extremely  diTerent  from 
the  natural  healthy  rifing  above  alluded  to.  In  this 
latt  cafe,  the  wool  does  not  fcparate  in  the  early  part  of 
the  fpring  as  wher^  it  is  matted ;  but  it  aclheres  to  it 
till  the  month  of  June  at  leaft,  ftnd  even  then  it  loofens 
in  a  gradual  manner,  as  the  young  fleece  begins  to  rife, 
and  always  fooncft  upon  the  (heep  in  the  beil  condition ; 
which,  on  that  account,  are  often  (horn  ten  days  or  a 


fortnight  fooner  than  the  others. 
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is  a  noted  example ;  but  the  greateft  part 
of  the  varieties  we  know  have  none  of  this. 
I  have  never  heard  of  an  unadulterated 
breed  of  this  kind  that  had  ftitchel-hair 
among  the  fleece,  though  it  is  often  found 
among  the  mongrel  breeds  between  this 
and  the  fornier.  Neither  have  I  ever  heard 
of  a  finer  kind  of  wool  being  found  at  the 
bottom  of  the  fleece  of  any  of  the  wool- 
bearing  breeds. 

The  very  long  wool  of  Lincolnfhire, 
which  I  have  examined  with  care,  appears 
to  be  from  a  mongrel  race,  very  nearly  al- 
lied to  this  clafs,  with  a  fmall  blend  of  wool 
in  it ;  and  is  of  a  harder  feel  than  fome  of 
the  pure  hairy  breeds,  fome  of  which  are 
tolerably  fineand  foft,  and  very  toiigh  and 
durable  in  work,  and  have  a  fine  glofly 
filky-like  appearance.  I  have  had  wool, 
of  the  genuine  wool-bearing  breed  of  fheep, 
that  meafured  17!  inches  in  length,  which 
was  extremely  fine  and  foft,  and  nothing  re- 
fembling  tfiiat  hafky  kind  of  hair- wool  in 
Lincolnfhire. 


CLASS 
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CLASS   THIRD,      * 

.  Sheep  that  carry  short  thick  hair, 
which  in  no  refpeSi  refimbles  wool  of 
any  fort. 

Of  this  variety  of  fheep-fpecics  we  have 
no  breeds  in  Britain ;  but  that  fuch  flieep 
do  exift,  vsre  have  the  cleareft  proofs.  So 
little  ve  they  known,  indeed,  in  this  coun- 
try, .and  fo  little  is  it  fufpedted  here  that 
fuch  an  animal  exifts,  that  I  was  not  a  lit- 
tle furprifed  when  I  firft  faw  one  of  this 
kind,  and  therefore  examined  it  with  a 
good  deal  of  attention.  This  creature  was 
on  board  a  Danifli  Eaft-  India  fhip  that  put 
into  Leith-roads  laft  feafon  [1794]  and  was 
.  bought^'with  feveral  others  of  the  fame  fort, 
as  they  aflured  me,  in  the  ifland  of  Mada- 
gafcar.  It  was  a  ram  of  a  good  fize,  and 
was  covered  all  over  with  a  thick,  coat 
of  ihort  thick  fliiF  hairs,  like  thofe  of  a 
horfc,  but  rather  ftronger  in  the  pile,  and 
ihorter.  The  colour  was  ^  fine  brown. 
The  hair  lay  clofe  to  the  fkin,  and  was  very 
fmooth  and  glofly,  like  the  coat  of  a  well- 

S  2  drefied 
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drefled  horfe,  in  fine  order.  They  aflurcd 
me,  it  had  never  had  any  other  covering  on 
it  but  what  I  faw,  and  that  all  his  compa- 
nions were  of  the  fame  fort. 

This  faft  threw  the  fubje6l  of  fheep  into 
a  new  point  of  view,  that  I  had  neyer  ad- 
verted to  before;  and  enabled  me  to  account 
for  fbme  phenomena  refpeding  fhecp,  that 
bad  puzzled  me  a  good  deal.  In  the  ac- 
count that  Dr.  Pallas  had  given  of  the 
famous  Boucharian  lamb-fkin  furs,  fome 
of  the  peculiarities  he  mentioned  appeared 
to  me  to  be  incompatible  with  the  nature 
of  wool,  and  much  more  nearly  allied  to 
that  of  hair.  But,  as  I  had  no  idea  that 
any  fheep  of  this  kind  exifted,  I  was  per- 
plexed about  it,  and  tould  come  to  no  de- 
cided opinion  fcfpedihg  it.  Since  then,  I 
have  had  an  opportunity  of  feeing  a  night- 
gown ^  lined  with  Boucharian  lamb-fkin 
fur,  which,  I  find,  confifts  of  nothing  elfe 
but  iair,  without  the  fmalleft  intermix- 
ture of  wool.  It  is  fome  what  Ipnger  than 
the  Madagafcar  flieep's  hair,  fofter,  and 
gently  waved  by  means  of  a  little  curl  upon 
it,  which  gives  to  it  the  beautiful  foli- 
age-like appearance  for  which  thefe   furs 

have 


WOOL-BEARING  ANIMALS.  249 

have  been  fo  much  valued ;  fo  that  this 
forms  a  fecond  .variety  of  this  clafs  of 
fliecp. 

Wjiile  I  am  juft  writing,  I  have  received 
a  letter  from  Sir  Joseph  Banks,  hart,  ©n 
this  fubjedt;  who  fays,  "  I  once  imported 
"  three  (heep  from  Spain,  which  were  as 
"  fleek  and  fmooth  as  a  horfe,  and  never,  at 
"  any  fcafon,  fhowed  the  leall  lign  of  wool 
*^  or  down  in  the  moft  minute  quantity." 
The  fadt,  then,  is  inconteftibly  cftablifhed, 
that  flieep  which  produce  as  little  wool 
as  horfes,  do  exift;  and,  perhaps,  they  are 
much  more  common  than  we  at  prefent 
fufpedl.  The  Boucharian  breed  of  fheep 
is  kept  in  immenfe  flocks,  over  the  exten- 
five  plains  pf  Great  Tartary.  I  have  been 
alfo  afiured,  of  late,  that  they  have  a  breed 
of  this  kind  of-  fheep  in  the  ifland  of  An- 
tigua. 

And  laft  winter  [1796-7]  I  faw  a  iheep 
of  this  fort,  in  a  field  near  Dulwich,  in 
Kent,  within  three  miles  of  the  metropolis, 
feeding  quietly,  and  very  tame — fo  as  to 
fufFer  me  to  come  quite  clofe  up  to  it,  to 
examine  the  hair.  Where  it  had  ,come 
from,  I  could  not  learn ;   but,  it  feemed  to 

S3  be 
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be  a  difFerent  variety  from  the  Madagafcar 
fheep  I  had  formerly  feen,  '  In  colour,  in 
particular,  it  was  very  difFerent ;  the  Mada- 
gascar flieep  being  of  a  clear  glofTy  brown, 
this  one  white,  with  a  few  dark- coloured 
fpots  upon  it.  So  that  this  kind  of  wool- 
lefs  fheep  feems  to  be  by  no  means  rare. 
I  am  afTured,  that  the  greater  part  of  the 
fheep  in  India  are  of  this  fort,  though 
there  are  alfo  many  of  the  wool-bearing 
race  to  be  found  in  thofe  regions. 

A  natural  inference  from  thefe  fadls  is, 
that  fince  we  find   one  clafs   of  animals, 
fome  breeds  of  which  produce  wool,  and 
other   breeds  produce    nothing  but   fhort 
hair,  in  no  refpedls  refembling  wool,  may 
not  a  fimilar  diverfity  take  place  in  regard 
to  other  clalTes  of  animals  ?  And  although 
it  fhould  happen   that  the  inhabitants  of 
one  country  fliould  be  pofTefTed  only  of  the 
hair-bearing  breed  of  creatures  of  that  fort, 
like  the  "Madagafcarefe  fheep,  and  know 
nothing  of  any  other  fort ;  yet,  there  is  no 
reafbn,  from  that  circumflance,  for  them  to 
conclude,  that  no  other  breed  of  that  kind 
of  creature  exifts.     This  train  of  reafoning 
being  fuggefled,  it  roufed  the  mind  to  at- 
tend 
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I  '  ^ 

'  tend  to  fadls ;  and  I  had  foon  occafion  to 

obferve,  that  fo  far  from  having  reafon  to 

be  furprifed  at  finding  breeds  of  fheep  fo 

I  .  much  diverfificd,  as  above  fet  forth,  there 

were  innumerable  well-known  fadts,  which, 

if  adverted  to,  would  have  led  to  the  fame 

conclufion. 

For  example :  there  is  no  man  in  Britain, 
who  has  not  had  occafion  to  obferve  as  great 
a  diverfity  in  regard  to  the  coat  of  dogs  as 
of  fheep. 

ly?.  The  fmooth-haired  dog  ;  examples 
of  which,  are,  the  Italian  greyhound,  and 
Spanifh  pointer. 

zdly^  The  long-haired,  foft,  wavy- fleeced 
dog ;  as  in  the  Englifli  fpaniel,  and  New- 
foundland dog. 

^dly^  The  wool-bearing  dog,'  or,  at  leaft, 
the  dog  that  carries  a  coat,  which  for  clofe- 
nefs,  length,  and  foftnefs,  may  be  com- 
pared to  wool,  is  very  common.  Some  of 
them  carrying  an  immenfe  quantity  of  hair, 
of  a  long  lank  quality,  and  others  carrying 
it  of  a  clofe  curled  texture,  very  like  the 
fleece  of  many  kinds  of  (heep.  The  fleece 
of  thefe  creatures  mufl:  be  fliorn  at  the  be* 
ginning  of  fuipmer,  to  let  them  be  com- 

S  4  fortably 
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fortably  cool ;  and  I  have  feen  k  fpun  and 
worked  into  (lockings,  which  could  not  be 
diftinguiflbed  from  wool. 

I  have  in  my  pofleflion*  at  prcfent,  feme 
of  the  hair  of  a  dog  of  this  kind,  that  I 
found  in  London,   belonging  to  a  black- 

fmith,  which  is  foft  as  wool,  and  which  I 

« 

find  has  among  it  a  few  hairs  refembling, 
in  every  refpeSi^  that  kir^d  of  hair  called 
kempSy  which  has  been  hitherto  deemed 
quite  peculiar  to  the  (heep  kind. 

N.B.  There  is  a  kind  of  fox,  in  Siberia, 
that  carries  a  fur  exa6lly  like  wool^  as  I 
h^ve  been  aflured  by  a  gentleman  who 
lived  long  there.  The  Ruffian  name  of  it^ 
being  literally  tranflated,  is,  the  little  Jog^s 
fur. 

The  fame  diverfity  is  obfervable  in  re- 
gard to  goats :  as, 

I/?,  The  fmooth  fhort-haired  goat,  very 
common. 

idly^  The  long-haired  ihaggy  goat,  very 
common  alfo.  The  hair  of  this  kind  of 
goat  is  ufually  very  coarfe ;  but  underneath 
it,  as  in  the  long-haired  breeds  of  flieep^ 
there  is  a  quantity  of  wool,  of  an  exceed- 
ingly fine  quality,  which  may  be  feparatcd 

from 
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from  it  about  the  month  of  June,  by  comb- 
ing. From  this  circumftance,  it  would 
fcem  that  this  wool,  like  the  wool  of  the 
iheep,  rifes  from  the  ikin,  and  becomes 
loojfened  from  it,  while  thp  hair  ftill  ad- 
heres firmly  to  it. ,  Of  the  finenefs  of  the 
quality  of  this  kind  of  wool,  you  may. 
fatisfy  yourfelf,  by  examining  the  fmall 
(hred  of  a  little  web  that  will  accompany 
this,  of  that  kind  of  wool,  which  was  ma- 
nufadured  under  my  eye  here  laft  fummer. 
There  was  as  much  of  it  as  made  three 
full«iized  (hawls  and  a  waiftcoat-piece^. 
from  whence  the  pattern  fent  was  cut. 
The  chain  is  filk,  as  there  was  too  little 
materials  to  make  it  of  wool.  Thefe  fliawls 
were  compared  with  the  fineft  India  (hawls 
that  could  be  found  in  this  place,  and  were 
deemed  fofter  than  any  of  them.  The 
(faawUwool  in  India  is  precifely  of  the  fame 
nature,  and  is  obtained  from  the  Thibet 
goat.  I  have  examined  fome  Thibet  goats  in 
this  country,  and  find  their  hair  rather  longer 
gnd  coarfer  than  the  common  European 
goat,  from  which  it  differs  little.  If  it  was 
a  fair  fpecimen  I  faw,   the  ivool  was  rather 

lef$ 
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lefs  abundant  on  thefe  than  on  the  common 
goat. 

^dly^  The  wool-bearing  goat,  for  fo  I 
think  the  Angora  goat  may  be  called,  whofe 
hair  is  as  fine,  as  foft,  and  as  fit  for  work, 
as  almoft  any  wool ;  but  whether  it  rifes 
like  wool,  or  is  in  this  refpeft  like  hair,  I 
have  had  no  opportunity  of  obferving.  A 
fpecimen  of  Angora  goats-hair,  {produced  in 
Britain,  will  accompany  this. 

Whether  there  will  ever  be  difcovered 
the  fame  diverfity  of  hogs,  I  cannot  tell ; 
but  we  already  are  acquainted,  in  Europe, 
-with  fomething  analogous  to  the  two  firil- 
mentioned  breeds  of  fheep,  viz. 

ly?.  The  fmooth  fhort-hair^d  Chinefe 
breed.  The  Jamaica  breed  of  hogs  bc-^ 
longs  alfo  to  this  clafs. 

2^/KvThe  long-haired  breed,  having  \yool 
under  its  long  briftles ;  of  this  kind,  is  the 
fmall  breed  of  hogs  found  in  Orkney  and 
the  Shetland  Ifles.  Its  briftles.  are  very 
long  and  (hagged,  and  under  them  is  found 
a  very  abundant  quantity  of  wool,  which  is 
foft;  but  its  peculiar  qualities  have  not 
been  as  yet  fufficiently  invcftigated.    I  havo 

hithertQ 


WOOL-BEARING  ANIMALS.   155 

hitherto   heard  of  no  breed  of  hogs  that 
carries  wool  only. 

Hence    it   appears,    that    the    diverfity 
of    animals    that    carry    wooly    is    much 
greater  than  has  hitherto  been  in  general 
fbfpeded;    nor    can    we    at    prefent   fay, 
\vith  any  degree  of  certainty,  that  there  may 
not  ftill  exift,  in  fom.e  corner  of  the  globe, 
one  or  more  of  every  fpecies  of  domeftic 
animals  we  are'now  in  the  cuftom  of  rear- 
ing, and  that  do  not  carry  wool  with  us, 
which  may  alfo  carry  wool,  as  well  as  fome 
varieties  of  the  ftfeep.     And  fince  it  is  well 
known    that    the   inhabitants  of    Europe 
have  derived  great  advantages*  from  fcleft- 
ing  the  wW-bearing   breeds  oi  Jheepy  and 
rearing  them  in  place  of  the  fmooth-haired 
fort ;  it  is  equally  certain,  that,   could  we 
difcover  any  varieties  of  the  other  domeftic 
animals  of  the  fmooth-haired  kinds,  that 
we  have  been  accuftomed  to  rear,   which 
fhould  afford  ivool  as  the  fheep  does,  the 
benefit  we  might  derive  from  fubftituting 
thefe  wool-bearing  breeds,  inftead  of  thofc 
hairy  forts   we  now  propagate,  would  be 
very  great,  if  their  qualities  in  other  refpeds 
be  nearly  the  fame. 

Of 
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Of  alJ  the  varieties  of  domeftic  animals 
we  have  been  accuftomed  to  rear  in  Eu- 
rope, next  to  the  ftieep,  the  bullock  is  the 
moft   valuable.  ,  Wc,  it  is   true,  like  the 
ifihabitants  of  Madagafcar  with  regard  to 
(hecp,  have  been  hitherto  in  the  cuftom  of 
rearing   the  feiooth- haired   bullock   only ; 
and  though;  perhaps,  like  the  inhabitants  of 
Madagafcar,  we  may  have  accidentally  heard 
that  there  are  fome  varieties  of  this  clafs  of 
animals  that  carry  fomething  like  wool,  in^ 
other  parts  of  the  world  ;  yet  as  thefe  have 
never  come   to  our   doon,   and   prefented 
themfelves  to  us,  we  either  doubt  if  fuch 
animals  do  exift,  or  conclude  they  would 
not  thrive  with  us,  and  therefore  fit  ftill, 
contented    with   what   we  have,  without 
making  any  efforts  to  better  ourfelves.     I« 
it  not  a  well  known  fad:,  that  we  have  con- 
tinued for  more  than  a  hundred  years  paft 
to    import     wool    from    Spain    in    great 
quantities  every  year,  without  ever  once  at- 
tempting to  rear  the  breed  of  (heep  that 
produced  it/  though  they  were  in  a  manner 
at  our  door  ?    And  is  it  not  alfo  known,  that 
inftead  of  making  a  fair  experiment  to  af- 

certaia. 
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certain  with  precifion  whether  that  wool 
could  be    produced  here    or  not,   writers 
have  been  fquabbling  with  each  other  about 
the  poffibility  of  a  thing  which  could  never 
be  proved  pro  or  con  by  reafoning,  but  by 
fair  experiment  only  ?     And  is  it  not  alfo  a 
fad,  that  although  it   be  now  proved  to 
dcmonftration,   by    repeated  experiments^  ^ 
that  the  wool  of  ftieep  brought  from  Spa  in  ^ 
does  not  degenerate  in  Britain,  there  has 
been,  till  this  hour,  no  attempt  made  to  ob- 
tain a  fingle  individual  of  the  Jineji  breed  of 
ftieep  from  Spain«?  And  is  it  not  alio  a  fa£t, 
that  becaufe  thofe   fheep  that  have  been 
brought  over  from  Spain,  at  random,  have 
not  been  fo  fine  in  the  carcafe  as  fome  of  the 
feledled  and  improved  breeds  of  Yheep  in 
Britain,  that  different  peribns  are  ftill  dif- 
puting  about  the  poffibility  of  having  (hcep 
with  a  good  carcafe  from  Spain ;  as  if  a  fadl 
of  this  (brt  could  be  afcertained  without  ac- 
curate trial  and  experiment  ?    Thus  do  we 
fit  in  our  elbow-chairs,  and  argue,  witlv- 
^ut  data,  till  we  reafon  ourfelves  into  indo- 
lence and  inattention,  that  make  us  remain 

contented  .with  the  dregs  only  of  what 

might 
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might  eafily  be  within  our  reach.  To  men  . 
in  thefe  circumflances    the  words  of  the 
poet  may  be  applied: 

O  leaden-hearted  men,  to  ht  in  love  with  death ! 

It  is  mod  certain^  that  the  perfon  who 
ventures  to  roufe  the  attention  of  men  to 
the  invefligation  of  fadls  which  they  have 
not  been  accuflomed  to  take  notice  of, 
muft  inevitably  expofc  himfelf  to  the  fneer 
of  ignorance  ;  but  that  is  of  little  confe- 
quence,  if  it  fhould  chance  to  throw  a  An- 
gle ray  of  light  upon  a  fubjeft  that  has 
been  hitherto  involved  in  darknefs. 
'  That  there  is  nearly  an  equal  diverlity 
of  breeds  of  cattle  as  of  Iheep,  fcarcely  ad- 
mits of  a  doubt ;  of  which  the  following 
fadts  are  proofs : 

ly?,  The,fhort  fmooth-haired  breeds.  Of 
thefe,  the  (hgrtell:  1  have  feen,  is  a  bull,  of 
the  Zeiu  kind,  that  was  lately  exhibited  in 
Edinburgh,  as  a  (how.  His  hair  did  not  ex- 
ceed half  an  inch  in  length,  and  was  very 
clofe,  firm,  and  elaftic.  There  are  many 
breeds  of  cattle  in  Britain,  the  Holderneffc 
in  particular,  the  hair  of  which  is  fhort  and 
very  fmootti. 

zdfy. 
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idly^  The  long  foft  wavy  hairy  breeds. 
Of  thefe  the  Lancafliire  cattle  are  a  good 
example;  and  many  of  the  Highland 
breeds,  fome  of  which  have  manes  like 
horfes. 

3^-^,  The  long  foft  wool-like  bearing 
breed,  of  which  the  bufFaloe,  or  rather  bi- 
foi\,  oi  Louifiania,  is  the  chiisf.  The  hair  of 
this  animal  is  faid  to  refetnble  clothing 
wool,  in  length,  in  thicknefs,  and  in  clofe- 
nefs;  a  fmall  fpecimen  of  this  wool  is 
inclofed,  which  I  received  from  Sir  Jofeph 
Banks,  bart.  But  as  the  creature  has  ne- 
ver yet  been  domefticated,  or  fubjeded  to 
particular  obfervation,  by  mep  whofe  judg- 
ment could  be  rtlied  upon,  our  notions  of 
it  are  but  very  imperfeft.  I  do  not  hear 
that  there  are  any  long  hairs  upon  this 
breed  of  cattle. 

/^thfyy  The  long-haired  wool-bearing 
breeds.  Belonging  to  this  clafs  there  are 
^  three  varieties,  obfcurely  known,  viz. 

ijiy  The  Sarlucy  by  fome  naturallifts 
called  the  grunting  ox,  an  animal  of  the 
Southern  Tartary,  which  is  not  yet  fufEci- 
ently  known.     The  fleece  of  this  creature 

is 
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is  faid  to  be  thick  and  long,  falling  down 
below  its  knees,  and  of  a  very  fine  quality. 
2dly^  The  Chittigong  cow,  of  the  high- 
er Hindoftan,  which  is  defcribed  nearly  in 
the  fame  terms. — Its  hair,  or  wool,  is 
much  efleemed  by  the  natives,  and  is  ap- 
plied by  them  to  various  purpofes. 

^dly^  The  Mufk  ox,  of  Hudfon's-Bay, 
This  animal  is  much  better  known  to  me 
than  the  former,  as  I  had  the  defcription 
from  a  gentleman  in  Edinburgh  who  lived 
many  years  in  Hudfbn's-Bay,  and  who  had 
feen  thoufands  of  them,  dead  and  alive. 
The  whole  body  of  this  creature,  which  is 
rather  lefs  than  a  middle-fized  ox  with  us, 
is  covered  over  with  a  very  clofe  fleece  of 
,  long,  foft,  flexible  hair,  of  a  fine  quality, 
which  might  be  employed  in  manufa6^ures 
for  many  of  the  fame  purpofes  as  wool. 
Beneath  that  hair,  and  towards  its  roots, 
lies  another  coat  of  exceedingly  fine  wool, 
which  could  be  applied  in  fabrics  of  the 
fined  quality.  It  has  been  fpun  and  worked 
into  gloves  and  ftockings,  which  are  faid  to 
be  as  foft  as  filk.  The  bufFaloe-wool  in* 
clofed,  I  ihowed  to  the  gentleman,  who 
5  ^aid 
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faid   it  was   nothing  like  fo  fine  as  that 
of  the  mufk-ox. 

The  flefh  of  this  kind  of  ox  is  very  fine, 
unlefs  at  the  rutting  feafon^  when  it  ac- 
quires a  mufky  flavour,  from  whence  its 
name.  Herds  of  many  thoufands  of  them 
are  to  be  found  up  the  country,  among  the 
Efquimaux,  but  none  of  them  have  ever 
yet  been  domefticated.  They  do  not  feem 
to  be  either  fo  wild  or  fo  ferocious  as  the 
wild  breed  of  European  cattle  that  are  ftill 
kept  in  Whittingham-park,  Northum- 
berland. 

To  fhow  what  pra<3:ical  ufes  may  be  de- 
rived from  thefe  fafts,  I  fhall  beg  leave  to 
fubjoin  a  few  farther  obfervations  on  fub- 
jeds  connected  with  this,  that  have  re- 
fulted,  in  fome  meafure,  from  the  enqui- 
ries which  have  been  fet  on  foot  by  the 
wool  fociety : 

ifty  It  is  now  afcertained,  that  all  the 
varieties  of  Iheep  yet  known  do  readily  in- 
tercopulate  with  each  other,  and  that  the 
progeny  is  a  prolific  animal,  capable  of 
continuing  the  fpecies  ;  but  that  in  refpeil 
to  its  charadteriftic  qualities,  it  is  of  a  mon^ 
grel  race,  participating  nearly  alike  of  the 

T  qualities 
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qualities  of  both  its  parents.  And  as  thefe 
mongrel  breeds  may  be  intermixed  with 
ether  Varieties  in  infinitum^  it  may  in  many 
cafes  happeni  that  new  mongrels  may  be 
produced,  in  which  the  diftinguifliing  pecu- 
liarities of  the  original  breeds  may  be  blend- 
ed in  a41  poilible  proportions^  and  loft. 

In  like  manner,  the  varieties  of  dogs  may 
be  blended  and  loft,  if  no  care  be  taken 
to  preferve  them ;  and  fo  of  cattle :  At 
Icaft,  we  know  for  certain,  that  the  differ- 
ent European  breeds  may  be  fo;  and  we 
have  reafon  to  believe,  that  the  -  buffaloc, 
the  zebu,  and  the  other  varieties  that  have 
not  yet  been  tried  in  Europe,  may  be 
blended  together. 

zdly^  The  effeds  of  climate  aod  food, 
in  altering  the  qualities  of  the  breeds  arc 
found  to  be  nothing ;  though  the  efFedl  of 
thefe  things  upon  the  individual  creature 
that  is  fubjeded  to  their  influence,  may,  in 
fome  cafes,  be  very  perceptible.  For  ex- 
ample : 

It  has  been  fhown  above,  that  the  wool 
of  "wooUbearing  (heep  is  affeded  by  heat 
or  cold  i  but  this  is  nearly  in  the  fame 
manner  as  heat  or  cold  affcft  the  mercury 

in 
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^  in  the  thermometer.  It  is  a  momentary 
impulfe,  which  ceafes  to  operate  the  in- 
ftant  its  influence  is  withdrawn  ;  and  the 
animal,  which  may  have  been  made  to 
undergo  great  variations  of  heat,  returns 
to  its  former  ftate  as  foon  as  its  original 
temperature  is  reftored.  But  even  this 
variation  feems  to  be  felt  only  by  the  wool^ 
bearing  breeds  ;  and  is,  befides,  of  much 
Icfs  powerful  influence  than  has  been  ufu- 
ally  fuppofed.  Nor  is  there  is  a  Angle  fadt, 
that  has  ever  been  difcovered,  that  gives 
the  fmalleft  countenance  to  the  generally- 
received  opinion,  that  heat  tends  either  to 
make  the  fleece  thinner  in  pile,  or  to  en- 
courage the  growth  of  hairs  among  it  ;  far 
lefs,  that  it  operates,  as  M.  Buffon  and 
his  followers  affert,  in  producing  perma- 
nent changes  on  the  defcendants  of  the 
animals. 

Heat  likewife  tends  to  accelerate  the  fat- 
tenning  of  fome  animals,  to  whom  it  is  con- 
genial; as  the  hog^  to  an  aflonifhing 
degree. 

Richnefs  of  pafture  alfo  tends  to  produce 

.    temporary  changes.     On  the  wool :  there 

is  rcafbn  to  believe  it  tends  to  augment  its 

T  z  length 
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length  in  fome  degree^  though  but  a  little : 
it  adds  to  its  foftnefs  and  toughnefs ;  butf 
in  regard  to  coarfcnefs  or  finenefs,  no  faift 
has  as  yet  been  found  to  afcertain  that  it 
has  any  fenfible  efFeft,  though  I  am  aware 
that  opinions  are  here  as  decifively  adopted, 
as  if  the  fadts  had  been  fully  afcertained. 
On  the  carcafe  :  abundance  of  food  is  well 
known  to  augment  the  fize  of  all  animals 
to  a  certain  degree,  when  compared  with 
fcanty  feeding.  A  fcarcity  of  food,  ap- 
proaching to  the  ftate  oS  ftarvation,  is  alfo 
well  known  to  render  the  wool  which 
grows  at  that  period  of  flarvation,  brittle 
and  unelaflic. 

'T^dly.  The  influence  of  breed,  in  propa- 
gating the  qualities  of  the  parent  flock,  or 
in  altering  the  quali|:ies  of  it  at  pleafure,  by 
blending  it  with  others,  may  be  faid  to  be 
all-powerful.  There  is  not  a  fingle  faft, 
that  I  have  ever  been  able  to  meet  with,  pro- 
perly  afcertained,  which  tends  to  ihow,  that 
the  diftinguiihing  peculiarities  of  any  breed 
of  animals  can  be  fenfibly  changed  in  its 
effential  charadleriftics,  by  any  change  of  cli- 
mate, or  any  other  circumllance,  except  an 
intermixture  of  blood  aloae ;  but  innume- 
I  rablc 
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xable  fafts  may  be  found  that  afcertain  the 
contrary^  The  Perfian  and  Arabian  breeds 
of  horfes  broir^ht  into  Europe,  are  only 
changed  by  intercopulating  with  other 
breeds.  The  Chincfe  hogs  may  be  con- 
tinued for  ages  unchanged,  if  no  crofs  be 
permitted.  Thefe  fafts  are  notorious ;  and 
every  other  fa6l  upon  this  fubjedl  tends  to 
cftablifh  the  fame  conclufion. 

^t&ly^  Although  the  fame  breed  of  ani- 
mals appears  not  to  be  liable  to  be  changed 
by  climate,  or  other  extraneous  caiifes,  yet 
it  is  found  by  experience,  that  individuals 
may  be  met  with,  among  every  breed  of 
animals,  which  are,  in  fome  leffer  circum- 
ftances,  different  from  others,  though  they 
ftill  pofTefs  the  general  charafteriftics  of  the 
'  parent  breed,  arifing  from  circumftances  that 
,  have  hitherto  eluded  our  obfervation,  and 
which  it  therefore  exceeds  our  power  either 
to  accelerate  or  to  retard.  So  ftrong  alfo 
is  the  propenfity  of  nature,  in  all  cafes, 
to  produce  its  own  kind,  that  if  the 
individuals  poffeffing  thefe  qualities,  thus, 
as  we  would  fay,  accidentally  procured, 
whether  beneficial  or  hurtful,  be  felefted 
and  put. to  breed  with  others  that  poflefs 

T  3  qualities 
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qualities  fomewhat  of  the  fame  fort,  it  is 
found,  that  the  defcendants  of  thefe  felefted 
animals  will,  in  general,  be  poffcfTed  of 
the  diftinguifliing  peculiarity  for  which  they 
were  feledled,  in  an  eminent  degree ;  though 
among  thefe  alfo  fome  individuals  will  be 
found  to  have  lefs  of  it  than  others :  And 
if  thefe  leaft  approved  individuals  be  banifli- 
ed  from  the  felecSed  flock ;  and  thofe, 
both  males  and  females,  which  poffefs  the 
wiflied-for  quality  in  the  moft  eminent  de-r 
gree,  be  put  to  breed  together,  the  de- 
fcendants of  thefe  will  be  ftill  more  im-  ^ 
proved :  and  by  continuing  this  mode  of 
feledion  for  a  great  length  of  time,  the 
improvement,  as  to  this  particular  quality, 
may  be  carried  to  an  indefinite  height.  In 
this  way,  may  be  produced  an  improved 
breed ;  which,  though  agreeing  in  the  ge- 
neral charafteriftics  with  the  parent  flock 
from  which  it  was  fele6led,  may  poflefs 
fome  peculiar  qualities  in  a  much  higher 
degree  than  it  does. 

It  is  of  much  importance  to  the  practical 
farmer,  to  advert  to  {his  peculiarity  in  the 
economy  of  nature,  becaufe  it  puts  it  very 
much  within  his  power  to  benefit  himfelf, 

by 
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by  attention  and  care,  in  regard  to  circum- 
ftahces  that  would  otherwife  feem  to  be 
entirely  beyond  his  reach.  For  were  he  to 
be  pcrfuaded  that  certain  peculiarities  he 
wishes  to  obtain,  are  neceflarily  dependant 
upon  a  temperature  of  climate  he  never 
can  enjoy,  or  that  certain  bad  qualities  iii 
the  animals  he  breeds  are  infeparably  depen- 
dant upon  the  nature  of  his  pafture,  which 
it  exceeds  his  power  to  change,  he  muft  of 
of  neceffity  fit  down  contented  with  what 
he  has,  without' a  hope  of  improvement; 
but  if  upon  examining  the  fadts  above  ft2^f- 
ed  with  attention,  he  Ihall  find  that  the 
influeny  of  breed  is  fo  powerful  as  is  there 
ftated,  he  will  be  at  pains,  in  the  firft  place, 
to  look  around  him,  to  fee  if  he  can  difco- 
ver  any  breed  poflefling  qualities,  upon  the 
whole,  more  valuable  than  his  own,  which 
is  found  to  fublrft  on  paftures  of  a  quality 
not  better  than  his  own  -,  and  when  he  has 
once  found  them,  continue,  with  uninter- 
rupted attention,  to  feledl  the  befl  in  all  re- 
fpedts,  particularly  thofe  that  thrive  beft 
among  them,  to  breed  from.  This-has  been 
done  by  Mr.  Bakewell,  and  thofc  who 
have  adopted  his  fyHetn^  with  fuch  fuccefs, 

T  4  as 
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as  not  only  to  eftablifli  the  principle  for 
which  I  contend  beyond  a  doubt,  but  alfb  to 
give^room  for  encouraging  others  to  adopt  a 
fimilar  plan  for  improvements  in  other  re- 
fpeds,  than  thofe  that  feem,  hitherto,  to 
have  come  within  the  compafs  of  his  plan, 
^tljfy^  There  feems  to  be  no  reafon  for 
believing  that  any  one  peculiarity  we  may 
be  in  queft  of,  is  neceffarily  connected  with, 
or  dependant  upon,  any  other  peculiarity 
in  the  animal  creation.  For  example : 
The  improvers  of  live  ftock,  in  the  prefent 
age,  hold  it  out  to  view,  as  a  general  prin- 
ciple, that  a  facility  in  fattening  is  invaria- 
bly connefted  with  certain  peculiarities  in 
ihape;  and  of  courfe  they  conclude,  that, 
wherever  thefe  peculiarities  of  fliape  are  to 
be  found,  the  facility  of  fattening  will  be 
found  alfo,  and  the  reverfe.  This,  I  con- 
tend, is  a  falfe  principle,  and  I  venture  to 
fay,  that  when  the  fadls  (hall  come  to  be 
thoroughly  inveftigated,  their  conclufioa 
will  be  found  to  be  erroneous;  indeed  it  is 
in  fome  degree  departed  from  in  praSlice  al- 
ready, though  in  theory  the  principle  is  ftill 
adopted,  without  limitation.  A  few  years 
ago,  fhortnefs  of  leg  was  deemed  a  point  in- 

dilpenfably 
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difpenfably  neceflary  in  a  feeding  beaft,  and 
it  went  the  length  of  almoft  being  deemed 
— the  fhorter  the  better :  this  is  now  no 
longer  contended  for.  Many  of  the  charac- 
teriftics  of  the  prefent  day  will,  in  like  man- 
ner, gradually  fall  into  difufe,  as  people 
come  to  open  their  eyes  on  this  fubjedt. 
The  fadt  is,  I  have  fcttn  animals  that  had  a 
powerful  tendency  to  fatten,  which  are  al- 
moft, in  every  rcfped:,  the  reverfe  of  the 
fhape  moft  highly  eftcemed  at  prefent,  and 
the  contrary.  And  by  referring  every  per- 
fon  who  has  had  opportunities  of  obferv- 
ing  many  breeds  of  the  fame  kind  of  ani- 
mals, to  his  own  experience,  I  have  no 
doubt,  but  he  will  eafily  recolleft  inftances 
of  the  fame  kind  ;  or,  at  leaft,  if  his  mind  be 
unprejudiced,  that*he  will  foon  have  occa- 
fion  to  obferve  it.  To  that  experience, 
then,  whether  paft  or  to  come,  I  refer  on 
this  occafion. 

One  circumftance,  however,  it  is  necef- 
fary  here'to  advert  to,  viz.  that  as  the  breeds 
of  animals  from  which  the  feleftion  was 
begun,  were  originally  of  very  good  kinds, 
and  chanced  at  the  fame  time  to  po/Tefs 
thofe  fhapes  that  are  now  deemed  fo  eflen- 

tially 
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tially  requifite ;  and  as  the  improved  breeds 
that  have  been  fclefted  from  thefe  arc 
found  to  poflefs  thofc  fhapes,  it  is  by  no 
means  an  unnatural  conclufion  to  infer, 
that  thefe  fbapes  are  in  fome  degree  infepa- 
rably  connected  with  the  propenfity  to  fat- 
ten eafily.  Had  it  chanced  that  equal 
pains  had  been  beftowed  upon  felefting 
from  another  good  breed  that  u'as  differ- 
ently fliaped,  the  prejudice  would  have 
been  equally  ftrong,  in  favour  of  that  (bape. 
But  as  the  breeds  that  have  been  hitherto 
the  objed:  of  feledlion,  have  got  the  ftart 
of  all  others  in  point  of  improvement,  it  is 
probable  the  prejudice  in  favour  of  their 
fhape  may  long  continue  to  prevail ;  nor  do 
I  wifh  it  to  be  underftood  that  1  have  any 
prejudice  againft  the  fhapes  recommended. 
Far  from  it,  for  I  think  them  very  beauti- 
ful— I  only  wifli  to  fay,  that  that  circum- 
ftance-  is  not  ejjentially  connedled  with  the 
other;  for  as  every  error,  when  ad- 
mitted as  a  truth,  leads  to  unforefeen  and 
often  pernicious  confequences,  though  the 
opinion  objected  to  may  not  be  of  much 
confcquence  in  the  particular  inftance 
now  under  confideration,  its  influence 
5  may 
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may  be  very  unfavourable  in  regard  to 
others.  Allow  me  to  add  one  farther  illuf- 
tration  on, this  head,  before  I  put  an  end  to 
this  long  paper ; 

If  it  be  admitted,  that  a  faculty  of  fatten- 
ing eafily  be  neceffarily  connefted  with 
certain  peculiarities  of  fhape,  merely  be- 
caufe  it  chances  accidentally,  as  I  will  fay, 
that  thefe  two  peculiarities  happen  to  be 
united  in  that  breed  of  animals  which  has 
been  brought  forward  to  notice;  we  ought, 
by  the  fame  .mode  of  reafoning,  to  infer, 
that  that  quality  of  fattening  eafily,  is  as 
neceflarily  conne6led  with  coarfenefs  of 
wool,  or  lighfoefs  of  fleece,  or  any  other 
ufelefs  or  hurtful  peculiarity,  if  it  fhould  fo 
happen  that  the  favourite  breed  chanced 
to  have  coarfo  wool,  or  a  thiff  fleece,  &cl 
The  confequencc  of  this  conclufion  would 
be,  that  every  man  who  wifhed  ^o  improve 
the  carcafe  of  his  (heep,  would  turn  away 
from  every  breed  of  fheep  that  carried  fine 
wool  or  a  clofe  iSeece,  as  he  now  does  from 
thofe  breeds  that  have  long  legs,  or  what 
is  deemed  in  other  refpedts,  improper  fhapes; 
and  fine-woolled  fheep,  carrying  clofe  fleeces, 
would  come  to  be  entirely  neglcdled.     But 

if. 
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if,  inftead  of  this  prevention,  he  ftiould  be 
convinced,  that  it  might  be  very  poffible  to 
find  a  ilieep  that  would  have  a  tendency  to 
fatten  kindly  among  thofe  breeds  that  carry 
very  fine  wool  and  clofe  fleeces ;  he  would 
be  as  anxious  to  feleft  from  thefe  breeds, 
as  from  others  ;  and  probably  as  fucccfsful 
too,  if  he  had  fct  out  at  the  fame  time,  with 
the  man  who  began  to  fcledt  from  the 
coarfe  breed.  I  am,  myfelf,  perfe6lly  fa- 
tisfied,  from  a  variety  of  fads  that  have 
fallen  under  my  own  obfervation,  which 
would  fill  a  volume  nearly  to  enumerate, 
that  fine  wool,  for  example,  is  neither  ne- 
cciTarily  connedted  with  thinnefs  of  pile, 
(the  Spanifti  fheep  carry  the  clofeft  pile  of 
fleece  yet  known  in  this  country)  with 
iliortnefs  of  ftaple  (I  once  had  a  fleece  of 
wool,  that  meafured  17  inches  and  half, 
which  was  finer  than  the  beft  Spanifli-wool 
I  could  buy  in  London,  and  extremely  fbft) 
with  tcndcrnefs  of  conftitution,  with  a  ten- 
dency to  fatten  flowly,  or  with  any  one 
quality  that  can  be  named,  though  it  may 
be  accidentally  conneded  with  thefe  :  And 
I  have  not  a  doubt,  but  when  the  eyes  of 
mankind  in  general  (hall  be  opened,  fo  as 

to 


to  admit  of  their  examining  the  fads  that 
fall  under  their  notice,  without  prejudice* 
they  will  be  able,  in  time,  to  feleift  breeds 
that  ftiall  be  diftinguilhcd  not  only  for  one 
valuable  peculiarity,  to  the  exclufion  of  all 
others,  but  even  to  obtain  that  valuable  pe- 
culiarity conjoined  with  moft,  if  not  all  the 
other  peculiarities  that  can  be  dcfired. 
"That  period  is,  I  fear,  ftill  at  a  great 
diAance. 

But,  if  thefe  remarks  {hall  tend  in  any 
degree  to  call  the  public  attention  to  this 
fubjeft,  whether  with  a  deiire  to  rcfiite  or 
to  confirm  thefe  remarks,  it  will  equally 
anfwer  the  end  in  view,  which  is  to  re- 
move hurtful  prejudices,  and  to  difcover 
the  truth.  He  who  does  fo,  is  on  my  fide, 
alike  if  he  refutes  by  juft  reafoning,  from 
well-eftablifhcd  fads,  as  if  he  confirms 
thefe  remarks. 
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The  Secretary  of  the  Bath  and  JVeJi  of 
England  Society y  to  Dr.  Anderson. 

THE  Secretary  of  the  Bath  and  Weft 
of  England  Society,  begs  leave,  in 
the  moft  re{pe6tful  manner,  to  convey  to 
Dr.  Anderson,  fome  few  remarks  and 
queries,  which  arofe  m  the  Committee,  re- 
lpe(fling  his  excellent  paper  on  Wool- 
bearing  Animals.  In  general,  as  might 
be  fairly  expedled,  this  paper  was  much 
approved ;  but  doubts  arifing  on  two  or 
three  fentences,  they  will  be  fet  done  in 
order,  and  the  Do(5lor  will  greatly  oblige, 
by  giying  them  a  reconfideration  and  re- 
ply, as  early  as  fhall  be  convenient  to 
him. 

ly?,  "  And  is  it  not  alfo  a  faft,  that 
though  it  be  iijow  proved  to  demonjlra-- 
tion^  by  repeated  experiments,  that  the 
wool  of  Iheep  brought  from  Spain  does 
not  degenerate  in  Brifain^^  there  has 
been  till-  this  hour,  no  attempt  made  to 
obtain  a  Jingle  individual  of  thefineji  breed 
ofjheep  %from  Spain  ? 

*  Query 
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*  Query  from  the  Committee.  On  what 
experiment  or  experiments  is  thisfadly 
if  it  be  one^  founded  ? 
§  From  the  fame.     Has  not  the  attempt 
been  made  by  the  king^  andfucceeded  ? 
Or^  at  any  rate^  are  not  the  rams  fe^  * 
leSted  andfent  to  him  by  the  Marchio- 
nefs  Del  CampOy  to  be  confidered  as 
the  beji  ? 
zdly^  *'  Nor  is  there  a  fingle  fa6l,  that 
'  ever  has  been  difcovered,  which  gives 
'  the  fmalleft  countenance  to  the  gene- 
rally received  opinion,  that  heat  tends 
'  either  to  make  the  fleece   thinner  in 
'  pile,  or   to  encourage   the  growth  of 
'  hairs  among  it.     Far  lefs  that  it  opc- 

*  rates,  as  M.  Buffon  and  his  followers 

*  aflert,  in  producing  permanent  changes 

*  on  the  defcendants  of  animals  -f-.'* 

'\  Query  from  the  Committee.     Is  this 
•    a  clear  cafe  ?  Do  not  our  Jheep  fent 
to  and  kept  at  the  Wefl-Indics^  rather 
prove  the  contrary  f 

Tb  James  Anderson,  Efq.  LL.D.  F.R.S. 
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Answer  to  the  Secretary. 

Dear  Sir,     Saturday^  Feb.  2^th,  1 795, 

I  THANK  you  for  your  very  kind  letter 
of  the  13th  inftant,  which  only  came 
to  hand  on  Thurfday  laft ;  I  embrace  the 
firft  poft  for  acknowledging  that  favour, 
and  of  giving  anfwers  to  the  queries  your 
Committee  have  done  me  the  honour  to 
propofe. 

ijl,  A  variety  of  experiments  have 
been  made  with  the  Spanifh  breed  of 
Iheep,  for  three  years  paft,  by  many  of 
the  members  of  the  Society  of  Britifh 
WooL  I  have  feen  many  fpecimens  of 
the  wool  of  both  parents,  and  of  the  pro- 
geny, which  have  been  compared  to- 
gether, by  the  members  of  the  Commit- 
tee and  others  -,  and  in  no  inftance,  has 
it  ever  been  obferved,  that  the  wool  of 
the  progeny,  where  the  breed  was.  pure, 
was  coarfer  than  the  average  of  the  pa- 
rents.     Of  the   efFefts  of  croffing,   and 

other 


Other  peculiarities,  affcfting  the  wool  ia 
particular  cafes,  I  have  not  time  to  fpeak ; 
I  fhall  only  obferve,  that,  in  general,  the 
Spanifh  flieep  that  have  come  to  Scotland 
have  not  been  found  to  thrive,  being  li- 
able to  ma'ny  difeafes,  elpecially  the  foot- 
rot.  You  are  aware  that  bad  health. 
afFefts  the  quality  of  the  wool,  in  a  very 
remarkable  degree,  in  fpme  cafes. 

^dfyy  The  king  has  certainly  got  fheep 
from  Spain,  as  has  the  Society  forBri- 
tifli  wool.  But  do  the  gentlemen  of  the 
Committee  believe,  that  Mr.  Bakewell, 
or  any  other  eminent  breeder,  would  have 
thought  he  could  have  obtained  the  very 
beft  kinds  of  Britifh  beafts,  by  getting  the 
Duchefs  of  *  *  *  *  *,  or  any  other  Du- 
chefs  or  Duke  in'  the  kingdom,  to  order 
her  or  his  fteward  to  buy  the  beft,  and 
fend  them  to  him  ?  Such  are  not  the  fteps 
required  to  make  improvements  of  this 
kind.  Do  we  not  all  know,  that  every 
perfon  of  high  rank  is  liable  to  be  \tnpof-^ 
ed  upon  by  their  fervants  aa^  ieP^^^^^*^» 
in  almoft  every  thing  ?    AnA       ^y^^"^^^^^^ 

have  been  the  confequence      ^      vO^^^^^ 

U  ^    \t  V^         ^^^ 
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had  wifhed  to  fruftrate  the  liberal  inten- 
tions of  his  miftrefs  ?  No  precautions 
have  been  adopted  to  gutrd  againft  this. 
We  know,  that .  the  Jineft  woolled  Spanish 
Iheep  have  not  been  fent,  becaufe  finer 
Spanifh  wool  can  be  bought  than  any  of 
them  carried.  And  I  have  very  great  rea- 
fon  to  believe,  from  the  information  of 
perfons  who  have  feen  the  flocks  in  Spain» 
that  there  are  fine  woolled  (heep  in  Spain, 
much  fupcrior  in  carcafe  to  any  we  haVc 
got  *. 

2dly^  If  any  of  the  gentlemen  of  the 
Committee  knows  of  any  well-autheuticated 
fa6t,  which  proves  that  the  fleece  degene* 
rates,  as  fpccified,  in  the  Weft-Indies,  I  fhall. 
be  glad  to  be  informed  of  it.  I  know  of 
'  none,  though  I  know  it  has  been  aiTerted  ten 
thoufand  times,  by  perfons  who  never  had 
adverted  to  the  fad;  before  I  did  advert 
to  it,  I  myfelf  believed  it  firmly ;  fincc  I  in- 
veftigated  the  cafe  with  attention,  I  have 

^  For  the  precautions  necefiary  to  be  obferved  in  A- 
leQing  (beep  of  tbe  heft  fort,  ice  Account  of  Ruffian 
flieep,  Appendix  fifth. 

been 
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been  obliged  to  abandon  that   opinbn  *. 
When  the  geritlemcn  of  the  Committee  ad- 
vert 

*  It  is  very  eafy  to  account  for  the  origin  of  this  popu*^ 
lar  opiaion.  Woo!  is  not  an  objeft  of  Attcntiofti  to  any  per- 
fon  in  the  Weft  Indies ;  it  canilot  be  there  manufa^ured, 
and  there  are  no  u(es  to  which  they  can  apply  it  in  its  un« 
nianufa£lured  ftate,  of  courfe,  the  fleece  of  the  fheep  is 
entirely  neglefted,  and  in  that  ftate  the  wool  of  European 
flieep  when  carried  thither  will  not  be  fliorn,  but  will  be 
fuffered  to  loofen  from  the  ikm,  and  drop  off  of  itfelf, 
the  confequence  of  which  will  be,  that  if  diere  were  any 
kemps  among  the  wool,  which  is  very  often  the  cafe, 
thefe  hairs  will  remain 'fixed  in  the  fkin  while  the  wool 
falls  ofF;  In  which  ftate  the  animal  is  p«'feSiy  bare  of  wool^ 
and  in  its  ftcad,  die  body  is  fecn  to  be  covered  with  a  thin 
eoat  of  long  coaffe  ftraggling  hairs  only.— This  hSt.  be- 
ing feveral  times  obferved,  is  more  than  fufEcient  to  give 
rife  to  an  opinion,  that  all  ftieep  which  come  from  this 
country,  have  the  wool  transformed  into  hair,  and  this 
will  naturally  be  alcribed  to  the  influence  of  the  climate, 
though  nothing  can  be  moire  certain  than  that  the  fame 
phenomenon  would  take  place  in  Britain.    In  fadl,   it 
does  take  place  every  year  in  Shetland,  where  the  prac- 
tice of  iheering  their  flieep  does  not  prevail.     So  much 
for  the  individual  flieep,  that  have  been  fent  out  from 
this  country. 

With  regard  to  the  defcendants  ^^^  vVefc  ^^^^  '^  ^^ 
few  flieep  that  go  frpm  this  coutitV  ^vJSwe^  to  tun 

at  large  among  the  native  flieep,   ^vj   ^  c  ^^^  '^^  ^* 
tercopulate  with  them,  fo  that  the  tv  ^^Ni  ^    j^\>^^™^^*^ 
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vert  to  the  numbcrlefs  opinions  that  are  . 
readily  admitted,  without  proof,  as  hdts 
refpefting  wool  and  fheep  in  Britain,  they 
will  not  be  furprifed  at  this  opinion  refpedt- 
ing  (heep  in  the  Weft-Indies,  being  ad- 
mitted. I  have  been  in  the  cuftom,  for 
many  years  paft,  of  admitting  no  affertion, 
on  fubjefts  of  this  fort,  without  proofs ; 
and  in  fearching  for  proofs  on  this  head,  I 
have  found  a  great  number  of  fafts,  that 
have  obliged  me  to  abandon  my  former 
opinion.  No  opinion  is  more  univerial  in 
the  Weft-Indies,  than  that  the  fheep  which 
are  deemed  the  native  breed  of  the  ifland  of 
Jamaica,  carry  no  wool  at  all,  but  hair  only. 
I  had  aii  opportunity,  I  think,  of  fending 
to  you  a  fpecimen  of  the  natural  fleece  of 
one  of  thofe  (heep,  which  confiils,  for  the 
greateft  part,  of  wool,  perhaps  ^er  (un- 

grel  race,  approaching  to  the  nature  of  the  native  fheep. 
— Thefe  being  once  more  crofTed,  will  approach  nearer 
to  their  nature,  and  (o  on,  till,  in  a  fhort  time,  they  will 
be  in  no  refpeft  diftinguifhable  from  the  native  fheep.— 
Here,  then,  is  a  pure  metamorphofis  of  the  kind — but  it 
is  a  change  which  has  no  dependance  on  climate. — The 
fame  thing  muft  have  happened,  under  fimilar  circum- 
ftances,  in  Siberia  or  Lapland,  juft  as  much  as  in  Ja* 
maica. 

doubtedly 
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doubtedly   fofter)  than    the   bcft   Spanifh 
wool. 

Pleafe  to  accept  of  thefe  hafty  notices  in 
good  part,  and  believe  me  to  be,  with  great 
finccrify. 

Dear  Sir, 

Your  obliged  humble  fervant, 

JAMES  ANDERSON. 
Mr.  Wm.  Matthews. 


U  3  ifl\^^^ 
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ADDITIONS 

Made  to  the  above ^  in  the  year  1797. 

SINCE  the  paper  above  was  written, 
two  valuable  animals  of  the  wool-bear- 
ing clafs  have  come  to  my  knowlf  dge,  with 
which  I  was  then  entirely  unacquainted — 
one  of  thefe  is  the  Jamaica  breed  of  (hcep, 
concerning  which,  I  have  mentioned  the  na- 
ture of  its  hair  at  page  240,  in  putting  this 
edition  to  the  pre fs.  The  fhecpitfelf  was 
difcovered  in  Britain,  by  Sir  Jpfcph  Banks, 
Bart,  who  favoured  me  with  the  following 
account,  in  a  letter,  dated  Nov.  1 794.  Sir 
Jofcph  had  occafion  to  vifit  an  acquaint- 
ance, immediately  on  that  gentleman's  re- 
turn from  Jamaica,  and  in  walking  upon 
the  lawn,  before  dinner,  he  faw  a  fheep  of  a 
very  unufual  appearance.— He  alked  what 
fort  of  a  fheep  it  was,  and  was  told  it  was 
one  of  the  native  Jamaica  ftieep,  which  had 
been  put  on  board  for  live  ftock,  but  hav- 
ing had  a  quick  paflage,  its  life  had  been 
favcd.  Sir  Jofeph,  who  had  honoured  me 
with  fome  communications  /efpeding  wool 

juft 
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}\1^  before  that,  cxprcflcd  a  defire  to  fee  its 
wool.  Wool !  faid  the^entleixian,  it  car- 
ries no  wool,  but  only  hair — .Well,  faid  Sir 
Jofeph,  let  me  fee  the  nature  of  its  fleece, 
whatever  it  be,-— On  that  the  gentle- 
man called  the  (hcep,  which,  being  quite 
tame,  came  up  to  him, — He  then  plucked 
a  lock  between  his  finger  and  thumb  from 
the  back  of  the  fheep,  and  looking  at  it  for 
fome  time,  he  exclaimed,  with  feme  degree 
of  aftonifliment — here  is  adlually  fome 
wool,  and  until  this  moment  I  never  did 
believe  that  thefe  fheep  carried  the  fmalleft 
portion  of  wool  whatever,  though  I  have 
feen  great  numbers  of  them  daily  for  many 
years  paft !  Sir  Jofeph  examined  it  alfo» 
and  fent  the  lock,  exadtly  as  it  was 
pulled,  knowing  I  fhould  deem  it  a  great 
curiofity.  The  lock  confifted  of  hair 
of  the  kind  above  defcribed,  and  of 
more  than  an  equal  quantity  of  wool 
of  a  Angularly  fine  quality;  being  much 
finer  than  any  Spanifli  wool  I  ever  faw, 
and  as  loft  a^  filk. — At  that  time  it  was 
about  an  inch   long,  and    U^j   t\i^  ufual 

ihearing  time,  I  fuppofe  ^  wAl^^^^^^  ^^" 
tained    nearly  to   two  ir\  Ss^^^'cv^^^ 

u  Nv«*       -«^ 
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and  as  the  hair  could  be  eafily  feparated 
from  the  wool,  feeing  it  is  uniformly- 
about  half  an  inch  longer,  I  have  no  doubt 
but  the  fleece  of  this  animal  would  be  of 
as  great  value  as  the  be  ft  fleeces  that  have 
been  ever  reared  in  this  ifland  ;  as  the  wool 
appeared  to  me  to  be  equally  foft  with 
Vigonia  wool,  which  frequently  fells  here, 
when  clean  picked,  at  the  rate  of  one  gui- 
nea per  pound, — and  it  has  the  advantage 
over  that,  in  being  of  a  pure  white ;  {o 
that  it  admits  of  being  dyed  of  any  colour, 
I  confider  this  breed  of  fheep,  therefore, 
as  a  very  proper  objeft  for  experiment. 

It  has  been,  in  general,  believed,  that  the 
Breed  of  fheep  jufl  now  defcribed,  which 
are  found  in  Jamaica,  are  the  very  fame 
fort  with  thofe  in  England,  which  have  de- 
generated from  their  original  flate,  in  con- 
fequence  of  the  influence  of  the  climate, 
which  Is  faid  to  convert  the  Englilh  wool 
into  hair, — and  it  has  been  often  ferioufly 
■affirmed  to  me,  by  refpe6lable  perfons,  that 
there  could  be  no  doubt  of  the  faft,  that 
Englifli  fheep  are  invariably  transformed 
into  that  kind  of  animal  after  being  a  few 
pionths  in  Jamaica.  I  had  been,  how- 
ever. 
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ever,  aflured  by  X)r.  Wright,  who  was  an 
attentive  nataralift,  and  had  lived  many 
years  in  Jamaica,  that  they  were  a  diftinft 
breed. — But  had  I  never  heard  any  furmife 
of  that  Ibrt,  nor  been  able  to  account  for 
the  prevalence   of  that   opinion   in  any 
way,  the  fail  above  ftated  puts  the  mat- 
ter beyond  a  doubt. — No  fheep  that  are 
reared  in  this  ifland,  ever  carried  a  hair  of 
the  kind  which  is  natural  to  that  iheep  ; 
nor  have  we  any  wool  that  can  admit  of 
being  compared  with  it,  in  point  of  fine- 
nefs.     We  have  never,  in  fhort,  fccn  any 
wool  of  the  fame  fort  in  this  ifland ;  and 
that  breed  of  flieep  feems  to  be  more  near- 
ly allied  to  the  Argali  of  Pallas,  than  to 
any  other  breed  of  Iheep  hitherto  defcrib* 
ed.     None  of  the  breeds  of  fheep  reared 
in  this  ifland,  approach  to  it  in  the  fmalleft. 
degree.     It  is  curious  to  obferve  that  the 
ifair  of  this  animal  is  much  coarfer,  and  its 
wool  much   finer,  than   can  be  found  on 
any  of  the  flieep  reared  in  Britain ;  fo  that, 
by  the  vulgar  hypothefis,  it  would  feem 
.  that  the  climate  produced  two  efFeds  on 
the  fame  animal  at  the  fame  time,  dire£l- 
ly  the  reverfe  of  each  other ! 

The 
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The  other  valuable  Wool-bearing  ani- 
mal of  which  I  have  received  notice,  is 
what  has  been  conjcftured  by  Pr.  Ander- 
ibn,  of  Madras^  with  much  feeming  pro- 
bability, to  have  been  the  animal  which 
gave  rife  to  the  famous  Argonautic  expe- 
dition, as  the  wool  of  it  may,  in  the  ftri6l- 
cft  propriety,  be  denominated  the  Golden 
Fleece.  Hitherto  it  has  been,  in  gene- 
ral, fuppofed  that  the  epithet  golden  was 
applied  to  the  fleece  of  Colchis,  merely  al- 
legorically,  in  alluiion  to  its  value ;  but> 
from  the  fpecimen  fent  to  me,  it  may  be 
literally  and  truly  called  fuch;  for  I  never 
faw  any  natural  animal  produdion,  which 
{o  nearly  afTumed  the  appearance  of  gold 
as  that  does.  A  bit  of  the  ikin,  about  the 
fizc  of  the  palm  of  the  hand,  with  .the 
wool  adhering  to  it,  was  brought  to  Dr. 
Andcrfbn,  by  a  Sepoy,  who  had  been  em- 
ployed in  a  military  expedition  to  the 
northern  parts  of  India^  and  all  the  ac- 
count he  could  give  of  it  was,  that  it 
was  part  of  the  pillage  that  had  been  ob- 
tained after  the  overthrow  of  one  of  tho 
chiefs  \n  thofe  regions,  A  part  of  this 
Dr.  Anderfon  fent  to  rae,  and  it  is  now  in 

my 
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my  pofleflion.     The  pile  is  foft  and  fine  ; 
its  colour  is  a  bright  yellow,  of  the  co- 
lour of  gold,  and  it  has  a  glols  luftrous  as 
filk.     In  length,  it  is  about  nine  inches ; 
nor  is  it  frizzed  up,  like  moft  kinds  of 
wool,  but  hangs  down  with  a  gentle  wave, 
tending  to  a  kind  of  fpiral  curl  upon  it. 
Very  much    refembling   tlie  wool  of  the 
Angora  goat  in  every  refpe^l,  except  the 
colour.    It  is  evidently  not  dyed, — for  not 
only  is  the  bit  of  fkin  to  which  the  wool 
adheres  of  its  native  colour,  but  there  is 
plainly  perceptible,  a   frnall  variation  in 
the  tint,  between  the  roots  and  the  points 
of  the  wool,  the  roots  being  rather  the 
lighter  of  the  two,  which  would  not  have 
been  the  cafe,  if  it  had  been  dyed.     In 
ihort,  the  beauty  of  this  lock  is  fuch  as  to 
have  attracted,  in  a  very  high  degree,  the 
admiration  of  all  who  have  feen  it ; — ^and 
even  in  the  prefent  ftate  of  arts,  a  manu- 
fadurer  gave  it  as  his  opinion,  that  it  was     , 
an  article  of  fo  great  value,  t\>yjjL^  wovild 
purchafe  it,  if  it  could  be  p^^p\jX^^^^  ^^ 
exceedingly  high  price  •-^Vx       •  {  "^^  \oot 
backward  to  thofe  diftai^t^    V^^  •^ii,^^'^^^ 
filk  was  not  at  all  knowi-^         >Jr    ^^^'^^ 
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when  the  art  of  dying  was  but  in  its  in- 
fancy, we  can  eafily  conceive,  that  the 
value  of  an  article  of  this  kind  would  be 
deemed  ineftimable. 

We  have  to  regret  that  fo  little  is  known 
of  the  animal  which  produces  this  fine 
fleece. — All  that  is  as  yet  done,  is,  to  af- 
certain  that  fuch  an  animal  does  a6lually 
cxift ;  and  that,  of  courfe,  it  is  not  beyond 
the  bounds  of  pojjihility  to  difcover  it.  In 
that  enquiry.  Dr.  Anderfon,  at  Madras,  is 
engaged  at  prefent,  and  no  man,  from 
the  great  range  of  his  correfpondence, 
the  univerfality  of  his  acquaintance,  and 
the  refpe6tability  of  his  charafter  in  India, 
is  fb  likely  to  fucceed  in  the  difcovery  of 
it  as  himfelf:  Nor  is  any  one  fo  likely  to 
procure  the  living  animal,  if  it  fhould  be 
^ilcovered.  But  fuch  animals*  if  obtain- 
ed,  ought  not  to  be  delivered  up  as  toys  to 
princes,  or  their  dependants,  to  play  with. 

Since  the  faft  is  now  undeniably  efta- 
bliihed,  that  there  are  various  breeds  of  the 
fame  fpecies  of  animals,  which  differ  radi- 
cally from  each  other,  and  preferve  thefe 
diftinft  charaderiftics  under  every  change 
of  climate  or  management,    while    the 

blood  ■ 
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blood  continues  uncontaminated ;  and  fincc 
.  we  find  that  thcle  variations*  refpedling  the 
fleece,  or  external  coat  of  hair,  are  (o  very 
great  as  has  been  above  made  evident,  we 
have  reafon  to  believe,  that  the  variations 
which  may  take  place  between  different 
breeds  of  the  fame  .Ipecies  of  animal,  re- 
ipe6ting    their    other    qualities    may   be 
equally  great  and  ftriking  as  thofe  which 
regard  the  fleece  ;  it  therefore  behoves  us 
to  advert  to  all  the  peculiarities  of  every 
different    breed    or    variety   of   animals, 
with  much   more    care   than  we  ever  yet 
have  been  accuflomed  to  do,  if  we  wifli 
to  carry  our  improvements  to  the  highcft 
degree  of  poflible  perfedlion.     This  opens 
.  up  a  traft  for  enquiry,  that  is  as  yet  en- 
tirely unexplored ;  for,  fo  long  as  an  idea 
prevailed  that  the   different  varieties   of 
the  fame  fpecies  of  animals  were  merely 
cafual  deviations  from  the   lame   parent 
ftock,   thefe  accidental    variations    muft 
have  been  confidered  as  of  a  nature  fo 
fleeting  and  perifhable,  as  not  to  he  worth 
the  pain  of  accurate  invefti^^^«  q^. 

In  confequence  of  this  ncv^  ^    0^  x^^^ow- 
ing,   the   real   qualities   o^  ^        ^v^^tewt 
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kinds  of  wool  and  hair,  produced  by  dif# 
fercnt  breeds  of  (heep,  have  (carcely  been 
at  all  adverted  to,  becaufe,  where  a  varia- " 
tion  was  perceived,  it  was  attributed  to 
climate,  food,  &c. — and  not  to  the  nature 
of  the  breed. — Hence  it  was  inferredjj 
that  under  the  fame  temperature,  and  with 
the  fame  food  long  enough  continued,  all 
the  varieties  would  be  nearly  the  fame. 
By  a  (imilar  mode  of  reafoning,  we  have 
acquired  the  habit  of  thinking  the  othor 
qualities  of  all  the  varieties  of  any  one 
clafs  of  animab  are  aftually  the  fame;  and 
that  if  they  appear  at  times  to  differ,  this 
is  owing  to  the  operation  of  accidental  cir- 
cumftances  only :  of  courfe,  we  have  been 
equally  carelefs  in  obferving  the  other  qua- 
lities as  that  of  the  wool,  fo  that  many  of  ' 
thefe  peculiarities  have  totally  efcapied  our 
notice. — *I  (hall  beg  leave  here  to  give  fomc 
hints  refpefting  thefe,  merely  to  forward 
this  fpecies  of  inveiligatioii : 

Thc^ze  of  animals,  like  the  qualities  of 
the  wool,  have  been  fuppofed  accidental 
—That  this  is  not  the  cafe,  admits  of  clear 
proof.  None  of  the  creatures  we  rear, 
are  fo  much  under  our  management,  or  fo 

univeffally 
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univerfally  fubjeded  to  our  obfervation,  as 
the  dog;  nor  are  there  a  greater  diverfi ty 
of  breeds  to  be  ifoind  in  any  fpecies  of 
creature.— In  refpeft  of  fizc,  in  particukft 
this  is  very  remarkable,  for  the  fmalieft 
lap  4og^  when  compared  with  the  largeft 
fized  maftifF,  is  not,  perhaps,  one  twen- 
tieth part  of  its  bulk.  And  that  this  is 
not  owing  to  the  fuUnefs  of  feeding,  is 
very  evident,  feeing  that  thcfe  finall  dogs 
are  in  general  much  better  fed,  and  more 
higtly  pampered  than  thofc  of  the  largeft 
fite.  Hence  we  are  led  to  conclude,  that 
there  are  varieties  of  the  lame  Ipecics 
which  are  radically  different  in  point  of  * 
jSze^  and  which  cannot  be  made  to  ap- 
proach to  each  other,  by  any  mode  of 
management  whatever,  where  the  blood 
is  unmixed. 

The  fame  thing  is  obfervablc  in  other 
animals.'  Ilie  breed  of  cattle  peculiar  to 
the  highlands  of  Scotland,  maybe  made'as 
fat  as  the  Holdemefs .  breed ;  the  Shet- 
land breed  of  horfes  as  the  large  black 
dray-horfes  in  England,  and  the  Chinefc 
hog  as  the  Berkfhire  pig ;  b\^^  vyo  taauage.- 
ment  can  bring  thefe  fmall  V       \^  \.o  ecj;a'aV 
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the  others,  in  point  of  fize,  when  equally 
well  fed.  Obferve,  I  do  not  fay,  that  full 
feeding  will  not  raife  the  fize ;  for  it  is  an 
undoubted  fa£l,  that  every  animal  when 
■well  fed,  will  rife  to  a  larger  fize  than 
whfere  it  is  not  well  fed ;  but  this  rule  ap- 
plies equally  to  all  animals,  to  the  larger  as 
»  well  as  the  fmaller,  fo  that  if  equally  well 
or  ill  fed,  they  will  flill  preferve  their 
diflinftive  fize. 

Different  breeds  of  the  fame  fpecies  vary 
from  each  other  alfo  in  refpeft  to  fhape. 
The  pug-dog,  the  fpaniel,  the  greyhound, 
the  maflifF,  are  all  diflingulfhable  from 
each  other  in  point  of  fhape,  by  the  flightefl: 
glance  of  the  eye ;  nor  can  any  manage- 
ment tend  to  confound  them,  if  the  breeds 
are  preferved  unadulterated.  So  is  the  De- 
vorrihire,  the  Lancafhire,  the  Holdernefs, 
the  Kiloe  cattle;  the  Shetland,  the  Lanark- 
fhire,  the  Suffolk,  the  Leiceflerfhire  fheep; 
the  Swedifli,  the  Holflein,  the  Spaaifh, 
the  Arabian  horfes ;  each  of  which  can  be 
recognifed  by  a  glance  of  the  eye,  when 
compared  with  the  others ;  and  they  arc 
all  equally  permanent. 

Different 


• 
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DifFerent  breeds  vary  from  each  other 
alfo,  to  an  aftonifhing  degree,  in  refpeft 
to  their  propenfity  to  increafe  in  corpu- 
lency by  abundant  feeding.  No  art  can 
ever  bring  the  grey- hound  to  be  as  full  of 
flefli  as  a  breed  of  lap-dogs  (I  believe 
they  are  called  (hock-dogs)  which  have 
a  propenfity  to  fatten  more  than  arijr 
others  ; — and,  it  is  not  a  little  remarkable, 
that  fome  of  the  leaneft  kind  of  dogs,  eat 
the  moft  food  of  any,  in  proportion  to 
their  ftze.  It  has  beerji  often  remarked, 
that  a  grey-hound  is  the  moft  voracious 
of  all  dogs,  and  that  a  maftifF,  in  propor- 
tion to  its  fize,  eats  very  little,  though  it 
may  very  eafily  be  fattened.  The  blood** 
horfe  and  the  alderney-cow,  can  never  be 
made  fo  fat  as  many  other  varieties  of 
their  fpecies. 

Thefe  obfervations  lead  to  very  impor- 
tant conclufions,  to  the  farmer ;  for  if  fuch 
remarkable  diverfities  be  occafioncd  mere- 
ly by  the  breeds  it  behoves  him  to  be  ex- 
ceedingly attentive  to  this  article,  and  to 
inveftigate,  with  the  moft  careful  impar- 
tiality, the  peculiarities  which  effentially 
difcriminate  one  breed  from  another  ;  to 

X  confidef 
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confider  each  peculiarity  of  every  b;;e(ed, 
iiidiviclually  and  fe|)arately,  and  not  to 
blend  thejcn  in  the  grofs,  as  has  hitl^erto 
been  done.  It  would,  lead  me  muqh  far- 
ther  than  I  at  jprefent  choofe  to  go,  were 
I  tQ  enter  minutely  into  this  fubje6l— rmjj 
object  IS  not  at  prefent  to  teach  others, 
biit  merely  to  put  theni  into  a  train  of  in- 
Itrufting  themfelves  :  and,  with  that  view, 
I  fhall  merely  glance  at  a  fc.\v  othe^  cir- 
cumftances,  before  I  put  an.  end  to  this 
Effay. 

It  is  not  the  abundance  of  food,  that 
will  produce  a  large  breed  of  animalsi  in 
any  place^^  though  the  want  of  food  will 
every  where  ftint  them  in  (ize.  Hence 
we  are  not  to  conclude,  that  wherever  a. 
fmalf  breed  of  any  domeftic  animal  pre- 
vails, it  muft  be  a  poor  barren  country. — 
If  the  animals^  be  fat,  it  is  a  proof  they 
h^ve  abundance  of  food,  whatever  be  their 
lize— -though  if  thpy  be  thin,  it  is  not  a 
proof  that  they  are  in  want  of  food.  The 
Shetland  poney  is  of  a  fize  as  fmall  as 
that  of.  the  ifland  of  Tiree  ;  but  the  fir  ft. 
is  a.  plump  ftrong-made  animal,  that  is 
almoft  continually  fat,  the  laft  is'  a  thin 

puny 
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pony  creature,  that  looks  always  ftafved, 
though  its  native  food  is  richer.  In  like 
manner^  the  Alderney-cow  is  a  hard-bon- 
ed, hungry,  ftarved-like  creature,  when 
even  on  the  beft  of  grafs.  The  Kiloe  is 
not  much  higher  in  ftature,  but  it  is  a 
burly  looking  creature,  compared  with' 
the  other,  and  has  a  tendency  to  fattdn 
kindly  wherever  it  has  food  enough.  The 
firft  is  a  native  of  a  fine  climate  and  good 
foil ;  the  laft  is  found  in  an  ungenial  re- 
gion, and  very  unfertile  country. 

From  thefe  confiderations,  it  will  ap- 
pear, that  feveral  of  the  queftions  vvhich' 
have  been  keenly  agitated  among  warm 
difputants,  for  many  years  paft,  do  not  ad- 
mit of  a  foliition  in  the  way  they  have 
contended  for.  One  party,  for  example, 
maintains  that  it  is  more  advantageous  to 
rear  large  than  fmall  beafts ;  arid,  in  con- 
firmation, he  produces  a  faft,  by  which  it 
appears,  that  in  that  particular  cafe,  the 
large  beafts  were,  in  truth,  the  moft  pro- 
fitable of  the  two.  Another,  on  the  con- 
trary, maintains,  that  fmall  beafts  are  uni- 
verfally  more  profitable  than  large,  and 
ftates  a  faft,  which  proves  clearly,  that 

X  2  the 
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the  fmall  breed  was  indeed  more  benefi- 
cial than  the  large.  They  may  be  both 
right  as  to  the  particular  fafts  alleged, 
and  both  wrong  as  to  the  general  conclu- 
liori.  It  is  not  the  fize,  but  the  other  pe- 
culiarities of  the  individual  breeds  ihat 
influence  this  queftion ;  feeing  two  breeds, 
of  equal  fize,  may  poflefs  properties  ex- 
tremely diffimilar.  It  is,  therefore,  a 
groundlefs  prejudice,  either  to  approve  or 
to  condemn  a  particular  breed,  from  ad- 
verting to  its  fize  only ;  of  courfe,  we 
ought  to  rejcft  none  from  the  particular 
inveftigation  of  its  qualities,  above  recom- 
mended. For  this  reafon,  the  Mu(k  ox,  of 
Hudfon's  Bay,  which  is  rather  fmall  5  the 
Bifbn  of  Louifiania,  which  is  of  a  larger 
fize,  and  ftrong,  both  of  which  fatten 
kindly  ;  the  Alderney-cow,  which  is 
alfo  fmall,  but  valuable  on  account  of  its 
milk ;  and  the  Arnee,  of  Hindoftan,  which 
is  by  far  the  largeft  of  the  cattle-tribe  yet 
known,  Ihould  each  of  them  have  ^  their  ' 
refpeftive  peculiarities  diftinftly  afcer- 
tained. 

Of  all  the  animals  of  the  Bos  tribe, 
the  Arnee   is,  doubtlefs,    the   largeft  yet 

knowh ; 
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knotvn;  and  although  largenefs  of  fizc 
be  not  in  itfelf  a  quality  that  ought  to  re- 
commend an  animal  to  favour ;  eipecially 
where  it  is  to  be  fufFered  to  graze  upon 
the  meadows,  where  the  exorbitant  weight 
of  the  creature  may  be  fometimes  hurt- 
ful ;  yet,  there  may  arife  occafions,  in 
which  great  bodily  ftrength  may  be  of 
fingular  utility :  and  as  it  is  poffible  to  feed 
beafts  always  in  the  houfe,  fhould  the  ani- 
mal be  in  other  refpeds  defirable,  the  da- 
mage that  might  be  done  by  its  weight 
ia  pafturing,  may  be  thus  ei>tirely  avoid- 
ed. This  creature,  when  tamed,  is  gen- 
tle, and  very  fufceptible  of  being  trained 
to  any  purpofe  that  may  be  wanted ;  but, 
with  its  other  qualities,  we  are  very  little 
acquainted.  It  is  known  in  the  higher 
parts  of  India,  where  it  is  ufedas  a  bead 
of  parade,  nearly  in  the  fame  manner  as 
the  Elephant,  to  which,  in  point  of  fize, 
it  more  nearly  approaches,  than,  perhaps, 
any  other  animal,  that  is  yet  known  to  us, 
as  I  chanced  accidentally,  to  gather  from 
the  following  incident: 

Mr.  William  Haig,  while  firft  lieute- 
tiant  on  board  the  Hawkefcery  Eaft  In- 

X  ^  diaman^ 


29.5  DIS(yjJSITIONS    ON 

diaman^  then  in  the  river  of  Ganges, 
about  fifty  miles  below  Calcutta,  obferved 
an  animal  in  the  river,  alive,  but  floating 
towards  the  fea,  carried  down  by  the  cur- 
Tth%;  a  boat  was  immediately  put  off, 
and  the  creature  fecured  by  means  of  a 
Topo  thrown  over  its  horns,  and  towed 
towards  the  Ihip.  They  we4'e  fiirprized 
at  the  largenefs  of  the  fize  of  the  animal ; 
and  being  juft  come  into  the  river,  from 
Europe,  it  was  accounted  a  glorious  prize, 
and  inftaatly  flaughtered,  for  tlie  fake  of 
frefh  proyifions.  It  was  found  to  be  a 
bullock  of  only  two  years  old,  yet  when 
cut  up,  the  four  quarters  weighed  full 
1450  pounds.  From  this  datum  we  can- 
not fuppofe,  that  a  bcail:  of  this  kind,  of 
full  flaturc,  andi  completely  fatted,  would 
weigh  lefs  than  4500  pounds;  for  we 
know  that  a  lean  bullock,  of  two  years  old, 
will  not  amount  to  one-rthird  part  of  the 
weight  that  the  fame  animal  would  have 
attained. at  nine  years  of  age,  when  fully 
fatted ;  and  as  this  creature  mufl,  in  all 
probability,  have  been  carried  down  the 
riycx  for,  perhaps,  a  thouland  miles,  before 
it  was  catched  (none  of  thele  cattle,  that* 

I  have 
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I  have  heard  of,  being  bred  lower  than 

Plafly)  we  muft  fuppofe  that  it  would  be 

»  .  ^  »   .  '  '   •         ^  •  *» 

very  much  emaciated ;  yet  all  on  board 
the  fhip  thought  it  excell*ut  eating.     As 
the  head,  feet,  ikin,  entrails,  and  tallow, 
of  a  fatted  animal,  weigh  very  little  lefs 
than  the  four  quarters,  we  fhall  fee  rea- 
ipn  to  believe  that  fbme  of  thefe,  wh^n 
alive,  may  be  found,  which  will  not  be 
lefs  than  from  80  to  90  cwt.  upwards  of 
four  ton  weight!  fo  that  it  muft  be  a  very 
flately  creature.      They  are   faid   to  be 
fometimes  eleven  or  twelve  feet  in  height. 
The  horns  of  this  breed'of  cattle  grow 
right  upwards,  nearly  in  the  fame  plane 
with  the  face.     At  firft  they  fpread  out- 
ward,  but  as   the  creature  grows  older, 
they  gradually  bend  inward,  till  at  laft 
they  form  nearly  a  circle,  of  a  large  fize. 
I  faw  an  Indian  painting,  in  the  poffeflion 
of  Gilbert  Innes,  efq.  of  Stow,  in  Edin- 
burgh, reprefenting  a   fight  between  aa 
elephant  and  two  tigers  j  a  kind  of  enter- 
tainment, fometimes  given  by  the  gran* 

* 

dees  of  India,  for  the  amufen^^t  of 
the  public.  In  this  painting  many  people 
were  prefent ;  fome  elephants  were  there 
alfo,  under  the  care  of  attendants,  and 
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three  of  thefe  cattle  were  there  feen  alfb 
ftaiidiiig  quietly,  under  the  charge  of  their 
keepers,  who  were  mounted  upon  them, 
nearly  as  the  cornac  is  upon  an  elephant ; 
nor  were  they  reprelented  as  much,  if  at 
all,  inferior  in  fize  to  that  monftrous  ani- 
mal.— ^The  colour  was  uniformly  black, 
excfept  a  tuft  of  red,  or  rather  flame-co- 
loured hair,  pretty  long,  on  the  top  of  the 
forehead,  exaSly  between  the  horns.  It 
^as  guided  by  a  rein  faftenedtothe  griftle 
between  the  noftrils.  It  is  therefore 
plainly  a  domefticated  animal,  and  its  ap- 
pearance is  of  the  moft  gentle  and  inofFen- 
live  kind. 

The  Bifon,  or,  as  it  is  commonly  called, 
the  BufFaloe  of  Louifiania,  is  alfo  a  beafl 
of  a  large  fize,  and  great  bodily  ftrength, 
and  has  a  propenfity  to  fatten  kindly.  It 
was  not  known  that  it*could  be  very  eafily 
domefticated  till  of  late ;  but  I  find,  among 
other  peculiarities  refpefting  this  creature, 

r 

mentioned  in  the  Seventh  Volume  of  the 
Bath  Society  papers,  written  by  a  Mr. 
TurnbuU,  a  very  fingular  and  eaiy  method 
of  catching  them,  which  appears  to  be  well 
known  to  the  inhabitants  of  the  back  fet- 

tlements 
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tlements  in  Artierica,  who  often  go  out  to 
hunt  the  BufFaloe-     He  ftates,  that  if  a 
female  who  has  a  fuckuig  calf  at  her  foot, 
chances  to  be  killed,  the  calf  never  leaves 
its  dam,  even  when  the  hunter  comes  up,^ 
but  ftands  quietly  by,  and  follows  the  body 
of  its  mother  wherever  it  is  carried,  were 
it  even  into  the  heart  of  a  city  ;  and  as  the 
calf  is  eaiily  tamed  when  once  got  into 
Tiand,  it  feems  to  be  often  reared,  in  the 
backfettlements,  as  a  domeftic  ahimal.The 
writer  of  that  paper  does  not  there  fpecify 
any  of  its  other  qualities,  but  its  ftrength 
alone,  which,  he  fays,  is  much  greater  than 
that  of  the  European  ox,    and   its  ftep 
longer,  on  which  account  he  ftrongly  re^ 
commends  it  as  a  beaft  of  draught. 

The  Zebu  breed  of  cattle  has  been  alfo  . 
imported  into  this  country,  I  find,  from 
India,  by  feveral  gentlemen,  and  is  found  to 
thrive  here,  and  to  breed  perfedlly  well,  fo 
that  it  is  probable,  its  qualities  will  come 
in  time  to  be  accurately  afcertained.  In 
regard  to  one  particular,  both  thefe  breeds 
poflefs  a  peculiarity,  that  is  well  known  to 
be  totally  diftinct  from  any  of  the  breeds  of 
cattle  that  are  natives  of  this  country.   The 

peculiarity 
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peculiarity  wliich  diftlnguifhcs  the  Bifon 
from  other  varieties  of  the  Bos  tribe,  is  a  krgc 
hump  upon  the  fhoulder,  which  when  cut 

m 

up,  is  found  to  afford  a  flefli  that  is  of  a 
quality  totally  diftinft  from  that  of  any  other 
part  of  the  body,  and  is  univerfally  efteemed 
much  more  delicate  eating.      The  Zeiu 
is  alfo  diftinguifhed  from  other  creatures  of 
the  fame  genus,   by  a  particular   kind  pf 
cxcrefcence,  that   rifes  from  the  fhoulder 
alfb,  but  in  a  manner  totally  different  from 
that  of  the  Bifbn  ;  and  the  quality  of  the 
flefh  of  this  excrefcence  (which  is  of  a 
confiderable  fize)  is  different  from  any  meat 
furnifhed  by  our  cattle,  and  differs  alfo 
from  that  of  the  Bifon.     This  is  deemed 
fuch  a  peculiar  delicacy,  that  I  have  often 
heard  gentlemen  who  have  been  ufed  to  it 
in  India,  fay,  they  found  all  the  meat  in  this 
country,  harfh  to  their  palate,  fo  that  they 
could  with  difficulty  bring  themfelves  to 
eat  of  it.     It  is  not  impoflible  but  the  meat 
in  the  other  parts  of  the  body  may  alfo 
differ  confiderably  from  our's,  and  from  each 
othen      The   Ikin  alfo  of  thefe  animals 
may  be  found,  upon  trial,  to  be  poffeffed  of 
propcrtieis  that  may  rehder  it  highly  va- 
luable 
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luable  in  manufaftures ;  particularly  that 
of  the  Arnee^  which  is  probably,  in  many 
rcfpe6ts,  different  from  that  of  the  fmaller 
animals  of  the  fame  genus.  It  is  certain, 
that  the  Indians  make  of  the  fkin  of  the 
Bifon,  manufadured  in  their  manner,  a  kind 
of  leather,  that  is  foft,  tough,  and  very 
light,  of  which  they  form  a  kind  of  jer- 
kin, or  a  fhield,  perfedlly  capable  of  re- 
fitting the  force  of  an  arrow.  Whether 
this  quality  depends  upon  the  nature  of  the. 
fkin,  or  on  the  mode  of  manufafturiog  it^ 
remains  to  be  afcertained. 

Ifhall  juftadd  one  other  hint  relpedling 
varieties  of  animals  of  the  fame  fpecies, 
with  a  view  to  lead  to  an  invefligation, 
that  never  has  yet,  that  I  know  of,  been 
the  fubjeft  of  elucidation.  We  have  feen 
above,  that  different  varieties  of  the  fame 
fpecies  pofTefs  certain  permanent  and 
di(lin£t  peculiarities,  that  cannot  be  altered 
but  by  an  intermixture  of  blood.  Thofe 
peculiarities  that  I  have  taken  notice  of 
above,  refpeft  chiefly  external  circum fiances, 
which  are  very  obvious  to  the  fcnfes. — 
There  are  other  peculiarities,  however,  of, 
a  more  obfcure  nature,  if  I  may  be  allowed 

to 
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to  adopt  that  expreffion,  which,  though 
eqaally  ufeful,  arc  not  fo  eafily  afcertained 
by  fenfible  marks  which  admit  of  accurate 
comparative  trial,  but  which  are  dill  eafily 
recognifcd,  when  you  take  two  breeds  that 
differ  yery  much  from  each  other.— Of 
this  nature,  is  what  is  called  hardinefs,  or 
perfevering  firmnefs  under  fatigue,  often 
called j^/r/V — as  contraited  to  that  fluggifh 
want  of  mental  and  mufcular  exertion, 
which  is  called  foftnejs  in  horfes;  the 
blcod-horfe,  for  example,  and  fome  other 
noted  breeds  of  adive  horfes,  compared 
with  the  large  black  dray-horfe.  Of  a  na- 
ture equally  obfcure,  though,  I  am  fatisfied 
too,  equally  diftind  from  each  other,  is  the 
tafte  and  flavour  of  the  flefh  of  difi^erent. 
breeds'  of  the  fame  kind  of  animal,  though 
this  circumflance  does  not  feem  as  yet  ever 
to  have  attrad:ed  the  public  attention  in 
the  fmalleft  degree.     Every  perfon  knows, 

■ 

however,  that  there  is  an  exceedingly  great 
difierencc  between  the  aelicacy  of  the  meat 
he  cats  at  difFerent  times ;  but  as  it  is  well 
known  that  the  flavour  of  meat  may  be 
aflFefied  by  circumftances  that  are  totally 
lanconneded  with  the  breed,  fuch  as,  in 

feme 
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feme  kind  of  animals,  the  age  at  which 
they  have  been  killed,  or  the  nature  of  the 
food  upon  which  they  have  been  fed,  or 
the  time  the  meat  has  been  kept  after  it 
has  been  flaughtered  ;  and  as  no  pains  is,  in 
general,  taken  to  difcriminate  how  far  either 
of  thefe  circumftances  have  tended  to  ope- 
rate in  the  particular  cafe  in  queftion,  each 
individual  feels  himfelf,  in  general,  difpofed 
haftily  to  conclude,  that  the  particular  cir- 
cumftance  which  he  chances  to  have  fixed 
upon  as  obnoxious,  or  the  reverfe,  has  oc- 
caiioned  the  good  or  the  bad  flavour  he 
perceives.  Is  his  mutton  peculiarly  delicate 
— one  man  immediately  concludes,  it  muft 

« 

have  been  fed  upon  heath,  which  gives  it 
the  high  flavour.Wf  bad,  it  has  been  fed 
upon  turnips ;  or  it  is,  perhaps,  the  ag&— 
or  the  fize — or  any  other  circumftance  that 
may  chance  to  operate  upon  his  imagination 
at  the  time — but  he  feldom  thinks  of  afcer- 
tabing  with  the  neceflary  degree  of  preci- 
fion,  whether  this  be  the  fadl  or  not.  I 
myfelf  know,  for  a  certainty,  that  I  have 
heard  things  of  this  nature  repeatedly  men- 
tioned as  fadrs  that  were  inconteflible, 
which  I  knew  at  the  time  to  be  totally  dif- 
ferent 
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ferent  from   what  wis  aflerted^   when   it 
would  have  been  very  idle,  or  v^ry  rude  in 
me  to  have  contcfted  it  r    neither  have  1 
myfelf  had  oppertanities  of  aicertaining.  the 
&&  referrible  to  this  head  wkh  the  nebef^ 
iary  precision  to  be  able  to  lay  do^^n  any 
rules  tliat  can  be  relied  upon.  My  obferva- 
tioDS  go  no  farther  than  to  furnifh  me  with 
reafofis  for  doubting ;  but  they  have  been 
long  enough  continued  to  authorize  me  to' 
fuggefl  hints  for  farther  inveftigation.     In 
ihort^  I  hai^  feen  reafbn  to  be  fatisfied  that^- 
independant  of  age>  and  fbod$  and  ev6ry 
other-  circunoftance  which  tends  to  aifefl: 
the  tafte  of  meat,  there  is  a  flavour  pecu^ 
liar  to  th^  meat  of  every  diftin^ft  breed  of 
domeiUc  anknals  that  are  reared  in  this 
iiland,  fd^ich  can^^only  be  changed  by  blood. 
I  do  not  iay  that  thicl  flavour  cannot  be  al^ 
tered  by  the  circumflances  above  ftated  ;-— 
far  from  it — ^for  I  know  that  the  alteration 
thf^  may  be  produced  by  thefd  rnean^  is 
always  very  great.   What  I  mean  is  fimply 
this ;  that  under  the  fame  circumflances  re^^ 
fpefling  age^  food,  and  every  other  parti- 
cular, the  flavour  of  the  meat  of  two  dif- 
tind  breeds  will  be  different,  in  moft  cafes. 

5  I^ 
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in  regard  to  mutton,  I  fliall  beg  leave  to 
fpecify  the  true  Welfh  bq|ed,  and  the  new 
Leicefterfhire> .  a.s  ^^^,  g^^'^tc/l  contxiaft  to 
each  other  chat  I  know.*r-The  firft  I  con- 
ocive  to  be  by   much  the  fin^ft  flavoured 

a 

mutton  I  have  feen,  anjl  the  laft  th$  lojyeil:. 
— ^The  difference  is  tq  jne;  nearly  ^s  greaj 
as  between  a  golden  pippin,  and,  an  ordi- 
nary applp.  Whether  this  difference  of 
flavour  depends  upon  the  breed  or  the  ftcd, 
may  be  afcertained  by  very  eafy  experi- 
mentt  *  Let  any  gentleman  who  has  a 
convenient  inclofure,  buy  a  fcore  of  lambs 
of  one  year  old,  of  each  kind ;  let  them  be 
turned  together  into  as  rich  a  pafture  as  you 
pleafe,  and  let  the  two  befl:  of  each  kind 
be  always  chofen  at  the  fame  time,  when 
wanted,  and  then  flaughtered,  and  treated 
in  every  refpedl  alik^,,  tDl  the  whole  ihall 
be  conlumed,  as  they  advance  in  years. 
Two  of  the  fame  age  will  thus  always 
be  compared  together;  if  no  difFeren<^ 
in  the  flavour  be  then  perceived,  I  am 
clearly  in  a  miilake. — Many  other  good 
confequenccs,  befides  that  here  flated,  would 
refultfrom  this  experiment,  if  conduced 

with 
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with  accuracy,  and  faithfully  recorded ;  and 
it  would  coi\:  nothing. 

J  ihall  juft  addj^  that  I  hav/^  reafon  to 
fufpedt  that  *^^  delicacy  of  flavour'  is  by 
no  means  neceffarily  conncfted  with  the^is^ 
of  the  breed  j  for  though,  in  this  inftance, 
it  fhould  be  found  \hat  the  fmalleft  is  pre- 
ferable, I  have  no  doubt  but  that  in  othpr 
trials  it  would  be  found  that  the  reverfq 
yrould  be  the  cafe. 


F  I  N  I  «• 
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